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STANDARD RATED FURNACES 
AND EQUIPMENT 
FACTORY ASSEMBLED . . . DELIVERED 
AND INSTALLED IN MINIMUM TIME 


Oven Furnaces «|)irect-fir 
heat treating all type 
well as copper, 


Atmosphere Furnaces « Incli: 
ed w heat t t of 


Pot Furnaces « For | 
n liquid bath 


Convection Furnaces « |) 
eee Of whether your in- all low temperature heat 


dustrial heating requirements involve solids Z aon i haw“ 

. liquids ... air there is a ‘Surface’ ee gat 
Burner to master the job with peak efficiency 
and economy. ‘Surface’ Burners, the product 
of 42 years of “know how” give you automatic 
proportioning through a wide range of turn- 
down... fast and complete combustion of the ¢ Air Heaters ¢ [irc 


° ° . . . . . vection he iting 
fuel-air mixture ... flexibility in their process 


: : ‘ t mperature ovens 
and production application. These, plus 70 


types and 700 sizes suggest a standardization 


program on ‘Surface’ Burners in the best in- 


° , % e Over 
terests of top production returns. Let us help ie Burners : 
s 1OrTr gl 


pressure, | 


phere gas systems 


you with your future burner planning. 


WRITE FOR ; 
VALUABLE BOOKLET R Atmosphere Generators 


—— 
rielcOWwe 


Metal Melting Furnaces 
TOLEDO 1, OHIO 
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& As I was saying — 
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ryVHE A.S.M.-N.S.T.A. search for the Future Scientists of 
America is beginning to bear fruit 

The A.S.M.’s first contact with the National Science 
Teachers Association came three years ago when an appr 
priate method was being sought for distributing the 100- 
page booklet on “Your Career in Metallurgy”, prepared by 
our capable author, Dr. John W. W. Sullivan (formerly with 
the Cleveland Plain Dealer, now staff member of A.I.S.I1.) 
The booklet was successfully distributed to 8000 secondary- 
school members of the National Science Teachers Associa- 
tion in its well-known “Science Packet” 

The more the A.S.M.’s chapters and committees stud- 
ied the pressing problems of encouraging and increasing 
the enrollment in engineering schools, the more important 
became the role of the science teachers. A survey of a 
large metropolitan school system showed that only 20 
of the high school graduates had the necessary science 
credits to meet entrance requirements for engineering 
schools. If one waits until the student is a senior to bring 
engineering to his attention, a science deficiency exists in 
four out of five cases, and it's too late to correct it 

So the A.S.M., while concentrating its efforts through 
the chapters to interest students in engineering, has under- 
taken a long-range program to create a greater interest in 
science in the junior and senior high schools by sponsoring 
through the N.S.T.A., the “A.S.M. Science Achievement 
Awards Program” for students, teachers and schools 

This action program, established by A.S.M. in co- 
operation with N.S.T.A., is designed to help assure a strong 
and free America, with strong, thorough, adequate scien- 
tists for research, technology, teaching and engineering 
It is designed to stimulate interest and encourage both 
individual and group experimentation and projects in sci- 
ence by students in junior and senior high schools; to 
encourage higher regard for good science teaching by pro- 
viding awards to the schools as well as the students; and 
to recognize science teachers who develop effective tech- 
niques for stimulating interest and activity in science 
among their students in grades 7 through 12 

The awards are open to all students in public, private 
and parochial schools in the United States and Canada 
Students in grades 7 to 10 may feature any activity in any 
science; llth and 12th-grade students must confine their 
projects to metals and engineering. The program provides 
40 student awards, 20 school awards and 20 teacher awards 
Metals Review for October reports the successful trial run 
of the first award program for 1952. John Bennett of the 
Bureau of Standards, a past chairman of the Washington 
Chapter, is A.S.M.’s capable representative on the Awards 
Committee 

The 1952 awards will be presented to pupils and schools 
by representatives of the A.S.M. and the N.S.T.A. during 
American Education Week, Nov. 9 to 15 

A.S.M. is proud to be sponsoring this long-range pro- 
gram. As the engineering society of the metals industr 
we accept our share of the responsibility for encouragir 
young students to undertake careers in engineering 10W 
ing full well that near * of all engineers will find their 
life’s work in the metal producing and fabricating industries 

And so the Science Awards are another red feather for 
a red-blooded AS.M 


Cordially yours, 


W. H. Etsenman, Secretary 
AMERICAN SOCIETY FOR METALS 





GREATER STRENGTH - INCREASED LOAD CAPACITY 


Note the “staggered” link arrangement in the 


new Thermalloy conveyor belt section illustrated 
above. It offers you special advantages in heat- 
treat applications. 

First—this design of link eliminates “crank- 
shafting”’. 

Second—the new design can carry a consider- 
ably heavier load, without increasing the amount 


of alloy used. 





AMERICA — 


' Brake Shoe 














Third—the use of shorter, free-floating, “cast- 
in” pins, instead of large and rigid continuous 
wrought pins used in conventional designs, 
reduces bending stresses under heavy loads. 

For full information on this improved 
Thermalloy conveyor design, contact your near- 
est Electro-Alloys representative. Or write 
Electro-Alloys Division, 2105 Taylor Street, 
Elyria, Ohio. 


# Pat. Applied For *T.M, Registered, U.S. Pat. Of 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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another jewel for industry 


from Gd ew pow) red metal alloy 


Firth Sterling Chromium Carbide For Gage Blocks 


To meet exacting require- 
ments, gage manufacturers are 
demanding Firth Sterling Chro- 
mium Carbide for the produc- 
tion of gage blocks. This new 
powdered metal alloy, Another 
First from Firth, embodies the 
following precise character- 
istics 


Write for Chromium Carbide Brochure 


OFFICES* AND WAREHOUSES: HARTFORD NEW YORK* DETROIT CLEVELAND 
DAYTON* PITTSBURGH* CHICAGO BIRMINGHAM* LOS ANGELES PHILADELPHIA* 
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Chromium Carbide Gage Blocks 
Light in Weight (Sp. gr. 6.97). 
High Hardness (89 Rockwell A). 
Corrosion Resistant (10 times 
stainless steel (18.8). Expansion 
Coefficient (Similar to Steel). 
High Polish (.15 micro-inches). 
Firth Chromium Carbides 
are being appraised for appli- 
cation in many other industries 
where resistance to corrosion, 


heat, and abrasion are required. 
Wide use seems imminent in the 
Glass, Ceramic, Chemical, Food, 
Textile, Pharmaceutical, Oil, 
Die Casting, and Machine Tool 
Industries. 

From a powdered metal alloy, 
Firth Sterling presents another 
jewel to meet the demand for in- 
dustry’s modern requirements. 


Firth Sterling Inc 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 
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Good engineering shows in this Amplifier’s 


of im- 
thorough filtering and plug-in 


the Speedomax 


wide range 
pedances, 
connection to the rest of 
instrument 


of sensitivities, and 


Good engineering shows in 
this Converter’s phenome- 
nally low noise level and in 
its long-lived performance. 


Good engineering 
shows in this Slide 
wire’s non-induc 
tive winding and in 
absence of any flex- 
ible leads which 
might form induc- 
tive loops. 


Good engineerin 
shows in this bat. 
ancing motor's 
small size, and in 
its torque ample to 
operate accessory 
control and signal- 
ling fitments. 
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ress is published and copyrighted, 
7301 Euclid Avenue, Cleveland, 
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helps Speedomax to fit your ideas! 


e Your needs and ideas put this electronic 
“tool”” to work on an amazing variety of 
jobs. Controlling furnaces and peering into 
atoms; counting bottles and spying on the 
weather; taking the “shine” out of rayon 
or putting it on hardware, to name six out 
of thousands of uses. For, in general, if you 
can feed Speedomax a tiuy electrical signal, 
representing the condition you wish to 
measure, the instrument will not only put 
“calipers” on it, but will amplify it enormously to direct anything 
that can be directed through electrical or pneumatic means. 

The Speedomax way of handling this job provides particularly 
accurate results and an especially good fit in meeting your indi- 
vidual ideas. For instance, there’s the matter of receiving the signal 
in a way suited to its size—or, more usually, to its smallness. 


We have no less than twenty-three carefully-engineered Speedo- 
max Amplifiers covering a wide range of sensitivity and impedance 
levels. One Amplifier in the series enables the Speedomax to 
respond to a signal of only 10-16 watt—one ten-billionth of a 
microwatt. No other recorder amplifier comes within 3 magnitudes 
of this figure. Such sensitivity means corresponding accuracy in 
detecting the tiny unbalance—called “error” by circuit engineers 
which actuates the rebalance system. 


In terms of power, all 23 Amplifiers deliver the same—5 or 6 
watts. This is from 2 to 4 times the output of other recorder 
amplifiers; permits a more powerful balancing motor. And the 
Amplifier-Motor team provides an especially high torque gradient 
just where it’s needed—centering around the balance point—for 
prompt, positive balancing and easy, effortless operation of a 
“theavy” load of control or signal devices in the motor shaft. 

The Speedomax story for industry is told in Catalog ND46(1); 
for Research, in Tech. Pub. ND46(1). We will send either on re- 
quest; address our nearest office or 4927 Stenton Ave., Phila. 44, Pa. 


teeps |N' NorTHRUP 


instruments avtomatic controls « furnoces 


Jri. Ad. NDOQ) 
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subscriptions $7.50 a year. Entered as second-class matter Feb. 7, 1921, 
at the post office at Cleveland, Ohio, under the act of March 3, 1879. 








AVE YOU RSELF 


fom cost 
¥, Ex¢essive weg, 


To find o material that withstands severe shock loads, high operating Tandem-rotored 
; six- 
speeds, corrosive action of the elements and, at the same time, pro- with large rescu re place croft 
sion e hatch, Its mis- 


vides good bearing qualities when needed for such parts oS search and rescu 
e utility 


transport. 
Dowel-Rotor Blade Leading Edge, Bushing-Trim Mechanis™, Bearing- 
Collective Pitch Lever Flange. Bearing- pitch Lever Grip, 
Bearing-Collective Pitch Lever . ctive Pitch Friction 
Slide Bushing-Trim Control Actuator Supper ’ Bushing-Flexible 
Shaft Coupling, Support Assemblies — Power Plant Engine Controls 
— Fuel Shut-Off, Cone-inner Fan Hub Drive Syste™, Cone-Ovter Fan 
Fan Hub-Drive System, Swivel Details 
Pilot's Controller Arm on the Auto Pilot Bushing-Swey Structure Fit- 
ting, Upper’ attachment; Washer-Rescve Hatch Actuator 


amPCcO METAL 


The performance of Piasecki Helicopters ynder all kinds of conditions 
is proof of the life saving dependability of these units This ability to 
take it’’ has established Piasecki os © leader '" the development of 


transport helicopters 


se TO AmpPco-IZe! 

















Geer for mete! spray gun — Extruded-rod 





Here are the properties of Ampco Metal that 
appeal to designers and plant-operating men — 
properties that increase the service life of machines 
and reduce upkeep costs: 

High compressive strength — Ampco Metal 
doesn’t squash out. ... High resistance to corrosion, 
erosion and abrasion. . . . High impact and fatigue 
values. . . . Excellent bearing qualities. 

Because Ampco Metal has this ability to stand 
up under the severest kind of service, leading com- 
panies, like Piasecki Helicopter Corporation, use 
these outstanding aluminum bronze alloys to pro- 
vide an extra margin of safety and dependability. 

If you have a wear problem in either product or 
plant, investigate the cost-saving properties of 
Ampco Metal. You can get it in practically any 
form you need — sheet, plate, sand and centrifugal 
castings, forgings, bars, tubes, welding wire and 
electrodes. For further information consult your 
nearest Ampco field engineer or send this coupon, 





*Reg. U. S. Pat Off. 


d mail todays Marine reversing gear component — 


Sand-cast 
° u on 
Tear out this couP —E———EEEEEEEE 
| AMPCO METAL INC., Dept. MP-11, Milwaukee 46, Wis. 


Send me your free Ampco Metal literature giving descriptions 
and general applications of Ampco Metal. 


Ampco Metal, Inc. 


MILWAUKEE 46, WISCONSIN DUNO enc cecconeqnetecnensccnccsensssevencssensossecs 


| Company... 
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PICTURE OF A COMPANY 


BOOSTING PRODUCTION 145% 


ecececcceccesccessceseeee SAVING $18,000 A YEAR.. 


Seaboard R. R. uses Westinghouse Induction 


commutator riser slots. Quick, reliable. efficrent 
it is also practical and economical for both sol 
dering and unsoldering leads on repair jobs. 


Maytag’s two 20 KW RF generators paid for 
themselves in three months. 400 shafts are hard 
hour, cutting former time by 60 


That's right! Saco-Lowell did it with Westinghouse 


Induction Heating. 


Before installing Westinghouse. the Company had a 
great deal of trouble hardening critical front rolls for 
their well-known line of textile machinery. The process 
they used was costly. It demanded utmost skill, took up 
and required much rehandling of parts. Also. a 
great deal of straightening was needed after hardening, 
and rejects were high 


space, 


Now, with two standard Westinghouse vertical scanners 
and a 50 KW RF generator, Saco-Lowell has found the 
solution to their production problem. Semi-skilled labor. 
using in-line production techniques, has boosted output 





145% ... reduced floor area requirements to a minimum 
eliminated eight material handling loads and cut 
rejects entirely 


Better, faster. easier—all with Westinghouse induction 
heating. But the real answer comes at the end of each 
year... $18,000 cash in the bank 


ings ... savings that can be yours if you have 


profit produc ing sav 
i harden- 
ing. joining, or annealing problem 


So why not take advantage of this money-saving sugges- 
tion; investigate Westinghouse Induction Heating Equip- 
ment today. Call your nearby Westinghouse distributor, 
or write to Westinghouse Electric Corporation, Induction 
Heating Section, 2519 Wilkens Ave., Baltimore 3, Md. 


OTHER MANUFACTURERS ALSO PROVE WESTINGHOUSE 
INDUCTION HEATING EFFICIENT... PROFITABLE 


sider traction motor coil leads into tained 


diameter and 36” long 


Westinghouse Inductall 
machine 


and seale have been eliminated 


Westinghouse Vertical Scanner 
completely automatic, 
plete or selective case hardening of shafts 
rolls, and other cylindrical parts ap to 7” in 


gear-hardening 
simple. rugged. contour-hardens heats 
gears by induction heating 
Spur gears. cluster gears, ete 


a ae 
Fee 


self-con 
permits com 


Bell and Gossett had a problem. To 
shaft: thrust 
sleeve and 100 


Induction Heating. quality 


Westinghouse Horizontal Scanner 


automatically 
from 2's" O.D s to 2° in diameter. and 22” to 20 


minimum cost 


carburize. a 
collar required the use of a brass 
inspection. With Westinghouse 
control replaced in 
spection. and the brass sleeve was eliminated. 


feeds, 
and quenches. then discharges—all com 
pletely automatically. Built to handle parts from 
; long at 


entirely, resulting in savings and speed. 
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to 8%” O.D., can be handled economically. 


*, top efficiency 





























INDUCTION HEATING 


eeeeeeeevpeeeeeeeeeeeeeeeeeeeenenee 


Two booklets help you solve induction heating problems. 


Westinghouse Electric Corporation, 
Induction Heating Section, 

2519 Wilkens Avenue 

Baltimore 3, Maryland 


Please send booklets B-4782 ond 8.5259 to: 


For iniormation on Westinghouse Induction Heating, 
send for either or both of these booklets 
B-4782 for details on heating. joining, and 

Company 
annealing. with numerous case histories. 
Street 
B-5259 for details on the Westinghouse 


Inductall gear-hardening machine. 
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00% Alloy recovery 


WITH AJAX-NORTHRUP 
INDUCTION 
HEAT 


Ajax-Northrup furnaces are famous 
for their ability to give back what 
you put into them. They melt any 
metal with minimum losses, at high 
speeds, and with extremely ac- 
curate control of analysis and pour- 
ing temperatures. 


For example, a foundry using these 
furnaces to melt stainless steel for 
corrosion and heat resistant cast- 
ings reports the following figures 
on recovery of elements going into 
the make-up of 18-8 type alloys: 


Ni: 100% Cr: 99% Mn: 90% 
Si: 94% Mo:95% Cb: 92%, 


Another Ajax user saves $60,000 a 
year just by reducing chromium 
losses alone. Still another controls 
pouring temperatures within 20 
deg. F., turns out castings so per- 
fect that repair welding has been 
eliminated. 


Ajax-Northrup can save metals and 
money for you, too. Write us today 
for details. 


SEND FOR NEW INDUCTION 
HEATING AND MELTING BULLETIN 


ELECTROTHERMIC 
AJAX ELECTRO METALLURGICAL CORP. Cc Oo R P Oo R A T } ©] N 


Associate Companies 


AJAX ELECTRIC FURNACE CORPORATION 


AJAX ELECTRIC COMPANY, INC. AJAX PARK 
AJAX ENGINEERING CORPORATION TRENTON 5, NEW JERSEY 
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...is just as significant in 


INDUSTRY as it is in GOVERNMENT 


We have elected new political leaders. We hope they 
do well by “Old Uncle Sam.” Northwest Chemical Co. 
has received votes of confidence from many of you for 
nearly twenty years. Our platform has not been “New 


Deal” or “Old Deal” but a Good CLEAN Deal. On this 











basis we solicit your continued support and invite the 
support of you who have been voting otherwise. When 
next you are faced with a problem in metal cleaning 
let us show you what we can do. Send for 24-page 


brochure that describes all the Northwest Products. 


$ - 


j 


oooo 00000 
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Now Rea 


complete information 
on case hardening and 


heat treating salt baths 





YOU'LL FIND complete descriptions of Du Pont Salt 
Baths for cyaniding, carburizing, heat treating and 
salt bath quenching . . . how the baths are prepared 
and controlled and what results can be produced. You'll 
also find detailed information on salt baths for such 
special applications as cyanide reheating and nitrid- 
ing, hydride descaling and heat coloring. 

YOU'LL SEE illustrations of the equipment used .. . 
tables of bath formulations and replenishment equiva- 
lents...and charts and photomicrographs showing the 


heat treating and case hardening properties of various 
S. A. E. steels. 


YOU'LL LEARN how Du Pont molten salt baths can 
increase production capacity, shorten heat treating 
and case hardening cycles and save space .. . how 
they can help you produce a better, more uniform 
product at lower cost. 


YOU'LL PROFIT by sending for this new 75-page 
manual today! It will serve as a valuable reference 
guide in metal treating operations of all types. 


DU PONT 
CYANIDES and SALTS 
for METAL TREATING 


080% AnwnAIVersa7/7 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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MAIL THIS COUPON 
FOR YOUR COPY 


E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department 
Wilmington 98, Delaware 

Please send me my copy of the new 75-page manual 
“Molten Salt Baths.”’ 


Name 





ee 





Position 
Address 


El 





s Deseqatized’, 
—_ Steels 


Se EEL COMPANY 


Just exactly what is carbide segregation .. . ? 

Why should | worry about carbide segregation ... ? 
How can | test for carbide segregation . . . ? 

Does size have any effect on carbide segregation . . . ? 


Read Latrobe's answers to these and other tooling 
problems... Send for your booklet today ! 


LATROBE STEEL CO., Latrobe, Po. 
Yes! Please send me the booklet, 
“Your Tooling and.Desegatized Steel” 
NAME 

POSITION 

COMPANY 

STREET 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 
Sole Producers of “Desegatized” Steels 











“Anaconda” refrigeration 

tube is bright annealed in this 
Electric Furnace Co 

continuous roller hearth furnace, 
equipped with Electronih 
temperature controllers. 


E-F FURNACE=—plus 


CONTROL 


teamed for precision annealing 


Baicur annealing of small-diameter copper 
refrigeration tube, at The American Brass Com- 
pany’s mill at Waterbury, Connecticut, calls 
for high precision and high production. Both 
these objectives are obtained by means of a 
continuous roller hearth furnace, made by The 
Electric Furnace Company, regulated by a pair 
of ElectroniK temperature controllers. 

The furnace is the gas-fired, radiant tube type, 
and operates with a protective atmosphere. 
Gas input to its two zones is regulated by an 
ElectroniK indicating controller and a circular 
chart ElectroniK recording controller. These in- 
struments respond quickly and accurately to 
every temperature change . . . hold specified 


temperatures hour after hour, week after week. 


No matter what type of furnace . . . how close 
your temperature tolerances . . . you'll be sure 
of sensitive, precise performance when you 
specify ElectroniK instruments. The wide va- 
riety of sensing elements, instrument models, 
and types of control—both electric and pneu- 
matic—covers every industrial application. 
Our local engineering representative will be glad 
to discuss your furnace control problems. Call 
him today . . . he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Phila- 
delphia 44, Pa. 


Honeywell 


BROWN INSTRUMENTS 


@ Important Reference Data 


Fouts in Covcttols 


Write today for Catalog 51-1, "Furnace and Oven Controls.” 
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FOR A DEPENDABLE HIGH-TEMPERATURE ALLOY 


~ 
~. 


Incoloy is comparable tInconel® in resistatite to oxida- 
tion. It is strong at elevated températures and because of 


its lower nickel content, it is superior to Inconel in resistance 
to sulfur attack. 


It is the latest development of the Inco High-Tempera- 
ture Engineers. And its use is permissible for applications 
described in Schedule C to NPA Order M-80. 


It offers good workability and has good welding proper- 
ties. Incoloy is not embrittled by prolonged heating at inter- 
mediate temperatures. It is supplied in the usual mill forms 
—billets, rounds, flats, hexagons, sheet and strip, tubing 
and wire. 





Of course, Incoloy, like all Inco Nickel alloys, is on ex- 
tended delivery due to defense orders. Therefore, it will 
pay you to anticipate your needs well in advance. Give 


NPA rating and complete end-use information when ordering. 
And remember, you can always count on Inco High- 
Temperature Engineers to help you solve your metal 
selection problems—write today for a copy of the High- 
4 _, 4 Temperature Work Sheet. It is a simplified form for use in 
al ‘, describing your particular material problem. 
4 


4 


4 
-- for “Be . 


leat-Resiting Rootcatins -/H€ International Nickel Company, Inc. 


67 Wall Street, New York 5, N.Y. 
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Take a number — 


any atomic number 
from 22 to 97... 





will give you fast, accurate, direct quantitative analysis 


There’s no guesswork when you handle quantitative 
analyses with the GE XRD-3S x-ray spectrometer. Take 
any sample — you get a direct chart record of com- 
position by element in the 22-97 range. 

Accuracy is maintained over a wide range of con- 
centration — from hundreths-of-a-percent to 100% 
It's fast — only one to five minutes per element — 
and non-destructive, 

Basis for this outstanding performance is GE's patent- 

ed curved focusing mica 
crystal 
a high degree of resolution 


Because it permits 


coupled with very high in- 
tensities, accuracy and speed 
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exceed those possible with conventional flat crystals 

General Electric XRD-3S spectrometers are prov- 
ing their value in all fields — chemical, petroleum 
ceramic, mineral, metallurgical. ‘Metallurgical Ap 
plications of X-Ray Fluorescent Analysis” points out 
how Allegheny Ludlum Steel Corporation applies this 
method. For a copy and descriptive literature, write 
X-Ray Department, General Electric 
Milwaukee 1, Wisconsin. Request Pub. AS-11 


Company, 


You can put your confidence in — 


GENERAL €@ ELECTRIC 





ON MINNEAPOLIS-MOLINE’S UNI-HARVESTOR... 


AFT SULE 
from 12 to 14 


BY USING HIGH-STRENGTH The UNI-HARVESTOR is really 


different. lt harvests grains, beans, and 
oll seeds—it picks and husks corn, 
and bales or chops hay. Ground and 


GROUND AND POLISHED Polished STRESSPROOF is speci- 


fied for the cylinder shoft. 


INSTEAD OF 
C1045 


tee, 


@ In designing this Cylinder Shaft, Minneapolis-Moline engineers specified Ground and 
Polished STRESSPROOF to meet the increasingly severe operating conditions to which 
this equipment is subjected. The alternative would have been lower strength shafting with 
an increase in size. The larger shaft would have been 44°7, heavier, and bearings and 
gears would have had to be redesigned. Ground and Polished STRESSPROOF proved to 
be stronger, had better fatigue properties, and machined better. It eliminated heat-treat- 
ing and straightening operations, and the size accuracy provided a correct bearing mounting. 


STRESSPROOF makes a better part at lower cost. 


STRESSPROOF is a severely cold-worked, furnace-treated, 
carbon steel bar with a unique combination of four qualities SEND FOR 


in the bar: (1) Strength, (2) Wearability, (3) Machinability, Free Engineering Bulletin 
“New Economies in the Use 


and (4) Minimum Warpage. Yet it costs less than other 
of Steel Bars” 


quality cold-finished steel bars. Available in cold-drawn or 
ground and polished finish. 
eeeeeeeeeeeeeeeeeeeeeeeeee 


Lo Salle Steel Co. 
112 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 
Nome 


Title 

... the Most Complete Line of be 
Carbon and Alloy Cold-Finished 
and Ground and Polished Bars in America. Address 


i ncniintss ———SS OS 


Company. ae 
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You will 
find the new 
PSC CA ar 


/j| \| 


CLASSIFICATIONS OF PSC 
HEAT AND CORROSION-RESISTANT 
INDUSTRIAL EQUIPMENT 


Baskets, annealing & carburizing 
Baskets, cyanide dipping 
Baskets, pickling 
Bends, alloy pipe & tubing (welding) 
Boxes, annealing & carburizing 
Caps, bubble (fractionating tower & still) 
Caps, cylinder (compressed gas) 
Covers, annealing (Bell furnace) 
Covers, annealing (elevator furnace) 
Fixtures, carburizing 
Flights, conveyor (syn. rubber plant) 
Headers, air pre-heating 
Size 8'4''xi1"" WILKES BARRE, PENNSYLY Manifolds, gos exhaust 
to fit stand- Muffles, carburizing 
ard file Piping, process (alloy only) 
© Pots, carburizing & annealing 
Pots: lead, cyanide & salt 
The Pressed Stee! Company . “s , Racks, annealing & carburizing 
713 N. Penna. Ave., Wilkes-Barre, Pa. Racks, sheet pickling 
Retorts, carburizing 
Send us a copy of your catalog on welded alloy equipment for heat-treating, Rings, neck (compressed gas cylinder) 
oil refining, and processing of chemicals, drugs, foods, etc. Tonks, copper enncaling 
Tanks, pickling 
Neme Trays, annealing & brazing 
Tubes, annealing 
Tubes, furnace vent 
pie Tubes, radiant furnace 
Tubes, thermocouple protection 
INDUSTRIAL EQUIPMENT OF HEAT AND CORROSION-RESISTANT SHEET ALLOYS Tubing, corrosion & heat resistant 


Tubing Assemblies, welded alloy 


Compeny 
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POLISHING HEAD: The new Mur- 
ray-Way head was developed esp 
cially for deburring of turbine disk- 
slots and universal- 
positioning features. The head may 
be used with either buffs 


incorporates 


wheels or 


and is compact in design, making its 
use in groupings practical with a min 
imum of floor 


area. Two, three or 


four heads are used. Heads may be 
dropped or added easily. 

For further information circle #1372 
on literature request card on p. 32B 


OPENHEARTH REFRACTORY: 
Corhart 104 is a new magnesite 
chrome refractory, electrically melted 


12.5" 4 


Other 
Refractory 








After |\24 Heats 


and cast for use in metallurgical 


processes. During a test in an open- 
hearth steel melting furnace, Corhart 
104 remained in the test for 229 heats. 
The comparison refractory, a top 
quality basic material, was replaced 
once and patched twice in the same 
period. The accompanying illustration 
shows cross sections after 124 heats, 
at which point the other refractory 
failed. Additional tests in furnaces of 
other companies gave similar results. 
For further information circle +1373 
on literature request card on p. 32B 


NICKEL ALLOY STRIP: Ultra-thin 
nickel alloy strip, rolled to precision 
tolerances, is now available from 
American Silver Co. in any quantity 
from one pound up. Gages down to 
0.0005 in. are rolled, with tolerances 
as close as 0.0001 in. 

For further information circle #1374 
on literature request card on p. 32B 


SHELL MOLDING EQUIPMENT: 
Powdered Metal Products Corp. has 
announced that equipment and pro- 
cedures developed by G. L. Bachner 
for shell molding will be made avail- 
able to the foundry industry. The 


main purpose of the development work 
was to find practical, economical pro 
duction processes and equipment for 
applying the shell molding process 
After pilot runs using various meth 
ods, a completely automatic machine 
for turning out approximately 20 com 
plete shells from a single set of dies 
every hour was developed by Mr. 
Bachner. This machine performs all 
steps of the shell molding operation, 
shells 


pouring or storage. The machine is 


delivering finished ready for 
designed to accommodate dies up to 
12 by 18 in. After dies have been 
inserted, the sequence of operations 
performed by the machine is as fol 
lows: (1) Heat die by means of elec 
trical elements inserted in the die 
shoe, (2) dump mixture of sand and 
resin on heated die from machine hop 
per, (3) cure contact surface of the 


shell by holding the mix in contact 





RADIOGRAPHY: A new portable 
X-ray unit, displayed for the first time 
during the National Metal Exposition 
in Philadelphia by the General Elec- 
tric Co., X-Ray Dept., is capable of 
radiographing anything from light al- 
loys to 3% in. of steel. It operates 
at from 75 to 250 kvp. Less than 15 
in. in diameter and 44 in. long, the 
unit is 56° smaller in size than the 
conventional 250,000-volt X-ray ma- 
The weight of the new unit is 
only 150 lb., as compared to 1150 Ib. 
for the conventional apparatus. 


chine. 


As a 
result, the X-ray unit can be brought 
to the product, instead of bringing the 
product to the X-ray machine. In ap 
pearance it industrial 
tank-type vacuum cleaner. Its use on 


resembles an 


light metals is possible, operating at 
lower voltages, because of the X-ray 
tube’s beryllium window which allows 
the less-penetrating rays to escape 


from the tube, instead of being ab- 
sorbed as they are by other types of 
windows. 

Secret of the size and weight re 
duction is the use of a high frequency, 
resonant transformer. This eliminates 
the need for the closed iron core ordi 
narily used in transformers for indus 
trial X-ray units of this 
Another contributing factor is the use 


voltage. 


of gas insulation instead of heavy oil. 
Known by the trade name Resotron 
250 (resonant transformer rated at 
250 kvp.), the operable 
throughout the 75 to 250 kv. range 
from either a 220 or 440 v., 3-phase, 
60-cycle supply and from 2 to 10 ma. 


unit Is 


in tube current. It can be operated in 
temperatures of from 35 
to 100° above zero, and in humidities 
up to 100%. 

For further information circle #1375 
on literature request card on p. 32B 


below zero 
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with the heated die for a precisely 
timed interval, (4) roll over to dump 
excess mixture back into the 
hopper, (5) 


sand 
machine 


oven-cure the 
shell to make it permanent, and (6) 
eject completed shell. 

For further information circle +1376 
on literature request card on p. 32B 


SHELL MOLDING: A new adhesive 
for bonding shell mold halves is of- 
fered by World Bestos. The adhesive 
can be applied closely to the casting 
cavities and, when heat cured, holds 
the mold evenly with great strength. 
The need for shot or silica sand back- 
ing of most molds is eliminated, solv- 
ing one of the most critical materials 
handling problems in the entire shell 
molding process. The bonding adhe 
sive, supplied either as a film or liq 
uid, disappears in the shell reclaim 
ing process, eliminating the problem 
of bolt or clamp removal from the 
molds. 

For further information circle +1377 
on literature request card on p. 32B 


TESTING MACHINE: A new type of 
universal testing machine, incorporat 
ing an electric weighing system and 
electronically-controlled, motor-driven 
loading mechanism, is announced by 
Baldwin-Lima-Hamilton Corp. The 


new Model FGT Baldwin-Emery SR-4 


testing machine has a capacity of 
50,000 Ib. load and embraces the fol 
lowing characteristics: weighing and 
of the 


scale reading, high-speed response of 


measuring tolerances of 0.2 


indicator or recorder to dynamic as 
well as static loads, extreme struc- 
tural stiffness and lateral rigidity, 
standard loading speed of 0.025 to 9.0 
in. per min., automatic loading control 
for maintaining constant load, con- 
stant strain, constant rate of loading, 
or constant strain rate, thus enabling 
determination of creep, rupture, and 
relaxation properties. 

For further information circle #1378 


on literature request card on p. 32B 


INDUCTION HEATER: Lindberg 
Engineering Co. has added a new 50- 
kw. unit to its line of high-frequency 
induction heating units. Built to pro- 
vide 50 kw. at 400,000 cycles per sec. 
on a 100% 
tures a built-in closed water 


duty cycle, the unit fea- 
system 


that circulates temperature-controlled 
water to the oscillator tube and tank 
Water consumption 


coils. averages 


22.5 gpm. at full load. Input voltage 
is 230, 460 or 550, 3 phase, 60 cycle, 
100 kva. max., 90° power factor. 

For further information circle #1379 
on literature request card on p. 32B 


SILICON METAL: 


con powders 


High-purity sili- 
specially processed to 
meet rigid chemical requirements for 
the manufacture of crystals for radar, 
video relay, and other microwave ap- 
plications are now available from the 
Tungsten and Chemical Div. of Syl- 
vania Electric Products Inc. The new 
powders have purities of 99.85°> and 
99.95%. 

For further information circle +1380 
on literature request card on p. 32B 


STAMPING PRESS: A new high 
speed automatic stamping press has 
Precision Weldet 
& Flexopress Corp. In this press of 


been announced by 


30-ton capacity, with feed rolls built 


integral, both ram and connecting link 
are of high strength, light alloy mate- 
rial, approximately %35°- the weight 


of the cast iron generally used. An- 
other feature of this press is its wide 
feeding and stamping 
materials ranging from 0.002-in. alu- 
minum foil to heavy metals within the 
range of its 30-ton capacity. 

For further information circle #1381 
on literature request card on p. 32B 


versatility of 


SILVER BRAZING FLUX: A new 
flux G-B-99 provides exceptional abil- 
ity to climb and spread over the en 
satisfactory for 
torch applications where heating cy- 


tire joint area, is 
cles are short, and is active through 
a temperature range of 800 to 1350° 
F. G-B-99, made by Goldsmith Bros. 
Smelting & 
pletely dehydrated and is packaged as 
: Water is added to make 
a creamy paste. 

For further information circle #1382 
on literature request card on p. 32B 


Refining Co., is com- 


a dry flux. 


HEAT TREATING FURNACES: 
Three models in a new line of electric 
high speed tool steel hardening fur- 
naces have been announced by the 
Cooley Electric Mfg. Corp 


temperatul 


Operating 
s cover the range of 1650 


to 2500° F. The following chamber 
sizes are available: 6% by 4 by 9 in.; 
12 by 8 by 18 in.; and 12 by 8 by 24 
in. Control of power is accomplished 
by use of multiple-tap transformers 
arranged for select voltages to be ap 
plied to the Globar elements located 
at the top and the bottom of the 
chamber. 

For further information circle +1383 
on literature request card on p. 32B 


SCALE REMOVAL: 


ical Co. has carried out tests in its 


Magnus Chem- 
plant-scale laboratory which have re- 
sulted in a large reduction in the cost 


of descaling rings for 20-mm. shells 
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Lf youre using high-priced 
quenching oils 


YOU'RE PROBABLY 
WASTING MONEY! 


Verified reports from a great many heat- 
treating plants prove conclusively that 
they have saved money by switching 
from an expensive quenching oil to a 
Sun Quenching Oil. In every instance 
these plants have maintained—or sur- 
passed—their standards of quality 


through the use of Sun’s specially 
refined naphthenic quenching oils. 
These are facts—not idle boasts. If 
you would like to see field reports giv- 
ing the details of these plants’ quench- 
ing operations, and the benefits they 
obtain, fill in the coupon below. 


Sun Quenching Oils can handle 
95 percent of all quenching jobs 


] They cost less. You save on the purchase price. 


Dept. MP-5 
SUN OIL COMPANY, Phila. 3, Pa. 


Perhaps | am paying too much for quenching 
oil. [) I'd like a Sun Representative to show me 
field reports of other companies’ experience with 
Sun Quenching Oils. [] Please send me the 
informative booklet “Sun Quenching Oils.” 


Name 
Title 
Company 


Address 





2 They have low drag-out. When heated they 
thin out more than paraffinic oils, draining off parts 
more rapidly. You reduce your operating costs. 


3 They keep systems clean. Because of their nat- 
ural detergency, the tank and system stay clean. 
Coolers keep operating at peak efficiency. 

4 They have long life. Sun Quenching Oils do not 


thicken up in service, and under normal operating 
conditions, they need never be replaced. 


5 They assure a uniform rate of cooling. These 
oils have excellent metal-wetting characteristics. They 
do not lose quenching speed after extended use. 


INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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“STRAIGHT-LINE” 
TEMPERATURE CONTROL 


ELIMINATE 
Overshooting 

Undershooting 

Are you going to continue to 

put up with that troublesome overshoot- 

ing and undershooting inherent in your 

conventional pyrometer control —espe- 

cially when it is so easy to eliminate that 
saw-tooth effect? 

Put XACTLINE in the control circuit. 
XACTLINE anticipates the temperature 
changes—before they occur. And too, it 
nullifies the varying amounts of thermal 
lag, residual heat, and mechanical lag— 
producing a short on-off cycle resulting 
in “Straight-Line’’ temperature control. 
This performance is possible because 
there is no dependence upon mechanical 
parts—XACTLINE operates electrically. 
HULL TAR 
Hint ' 





; 

















oa i 
4 pena pwned Feral tt ae) 
Exact reproduction of temperature chart for a heat 
ing process showing the comparison of the ©’ Straight 
line’’ temperature contro! produced by XACTLINE 
and the saw-tooth curve obtained with only conven- 
tional control 


XACTLINE is applicable to any indicat- 
ing or recording pyrometer control of 
the millivoltmeter or potentiometer type. 
It should be used wherever close tem- 
perature control is required—any type of 
electrically heated oven, furnace, kiln, 
injection molding machine, and fuel-fired 
furnaces equipped with motor-operated 
or solenoid valves. 

XACTLINE is a complete unit. No ad- 
justment or coordination with the control 
instrument is required regardless of the 
size of the furnace, length of the heat- 
ing cycle, or size of the load. Installa- 
tion is very simple—can be either flush 
or surface mounted. 

price $89.50 F.0.8. CHICAGO 

Nothing else to Buy 


| GORDON: “a 

2 SERVICE: 3: 
CLAUD S. GORDON CO. 
Manufacturers & Distributors t 


Thermocouple Supplies + Industria! Furnaces & Ovens 
Pyrometers & Controls « Metallurgica! Testing Machines 
Dept. 1§ + 3000 South Wallace St., Chic 16, i. 
Dept. 15 + 2035 Hamilton Ave., Clevel 14, Ohie 


a . 























for a large producer of these parts. 
Formerly they had sent these rings 
out to a job shop for descaling and 
brightening, at a cost of about 0.4¢ 
per ring. The Magnus method now 
enables them to do the operation in 
their own shop at a cost of less than 
0.01¢ per ring. Tests indicated that 
when Magnus D-Scale-RS was used 
in a tumbling barrel, results would be 
satisfactory without the use of stones 
or other abrasives. The cleaner is of 
the inhibited acid type, safe for use 
on copper alloys without danger of 
tarnishing or corroding. 

For further information circle +1384 
on literature request card on p. 32B. 


GLOBAR FURNACE: Model FG-76 
is the latest addition to the line of 
electric heat treating furnaces manu- 
factured by the Pereny Equipment 
Co. Equipped with Globar elements 
and designed for continuous duty, the 
FG-76 performs efficiently at all tem- 
perature levels up to 2500° F., with 
even higher temperatures available 


for short or intermittent runs. A volt- 
age regulating type of transformer is 
used to maintain a constant rate of 
heating, to compensate for the change 
in element resistance through normal 
usage, and to give flexibility of opera- 
tion. Power requirements are 15 kw. 
at 220 volts, 3 phase, 60 cycle. Cham- 
ber size is 8 by 16 by 6 in. 

For further information circle #1385 
on literature request card on p. 32B 


TEMPERATURE OF MOLTEN 
STEEL: An electronic detecting 
device, developed by Minneapolis- 
Honeywell, has brought reductions in 
the cost of the temperature-taking 
operation as well as greater accuracy 
of the measurements. In one mill the 
cost for each temperature reading by 
the conventional immersion thermo- 
couple was five dollars; utilization of 
the new device dropped the cost to 20 
cents. The new instrument, when im- 
mersed in the molten steel, signals 
the operator at the precise moment 
the maximum, or true, reading is ob- 
tained. Previously operators had to 
guess at this and consequently tended 
to leave the thermocouple unit im- 
mersed in the steel too long. This 





You can cut 


iene 


‘Cleaning and 








Peening costs 


6 Vo 
fas 

ld 
Cut Wire Shot 


Shatter-proof Park Cut Wire Shot 
is made of hardened clipped car- 
bon steel wire. It will outperform 
and outlast breakable cast shot. 
That is why you can save up to 
66% in cleaning and peening costs. 


I. Durability 
® 


Tests prove Park shot lasts from 
8 to 10 times longer. 


2 Storage — Shipping 
® One bag of Park shot does the 
work of 8 bags of cast iron shot 
Maintenance — Wear 
® Sharply reduced maintenance 
costs and wear on equipment. 
Material Costs 


@ Definite savings on steel costs 
when peening with Park shot. 


New Cut Wire 
as added to 
machine. 


After 4% 
hours. 


Write for bulletin and prices. 








Fark 4 


CHEMICAL COMPANY 
8074 MILITARY AVE. 
DETROIT 4, MICHIGAN 
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UNITCAST. 4) 


Daily islet AIRLANES 


Aircraft castings used directly or as an accessory attachment) 


UNITCASTINGS 
.. ENGINEERED TO “TAKE IT” 


Each of the above castings is the result of cooperative 
designs embodying the best-known foundry techniques 
available to assure the production of HIGH STRENGTH, 
MINIMUM WEIGHT, DEFECT-FREE castings. Each 
part is either percentage checked or 100%% checked by 
radiographic and magnetic particle inspection. 

Unitcast HAS met and WILL continue to meet the de- 
mands of industry, producing pre-determined TOP 
QUALITY castings, as shipped, and with personal fol- 
low-up to check machinability, fixture fit, assembly fit, 
etc., in YOUR PLANT. 

Your successes reflect on our books. May we offer our 
services to challenge any knotty problem your product 
may present to the castings industry. 


UNITCAST 


Give us a chance to offer a “cast 
steel’ answer for your parts 
problem. Our suggestions while 
your product is in the design 
QUALITY STEEL CASTINGS stage will pay continuous divi- 
dends. 
om Write or call today. Unitcast 
‘ Corporation, Stee! Casting Divi 
sion, Toledo 9, Ohio. In Canada 
Canadian - Unitcast Steel, Ltd 
Sherbrooke, Quebec 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
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usually resulted in disintegration of 
the expensive platinum thermocoupl 
and has been one of the big draw 
backs for universal adoption of the 
immersion thermocouple technique for 
steel temperature measurement 

For further information circle #1386 
on literature request card on p. 32B 


GAS-AIR MIXER: Changing heating 
loads on combustion equipment is sim- 
plified with a new Vari-Set mixer, by 
Eclipse Fuel Engineering Co. A built 
in, adjustable orifice eliminates re 
placeable jets, and changes volume of 
automatically proportioned gas and 
air for any Btu. output within the 


capacity of various sized mixers used 
in furnaces and other combustior 
equipment. Gas entrained by the air 
stream is automatically proportioned 
and a metering valve regulates the 
pressure for operating control equip 
ment and for burning mixed, natural 
or L.P. gas. 

For further information circle +1387 
on literature request card on p. 32B 


ANNEALING RETORT: A _ special 
alloy retort, by Allied Metal Special 
ties, Inc., for hydrogen bright anneal- 
ing has dry hydrogen intake and dis- 


charge lines arranged to give opti 
mum gas utilization. Curved top 
structure provides additional capacity 
and tends to minimize distortion, 
thereby increasing service life. 

For further information circle +1388 
on literature request card on p. 32B 


DIE LUBRICANT: A new drawing 
compound X-60, developed by The 
Metalloid Corp., is said to increase 
production up to 8 times per die dress 
ing by limiting heat that causes weld 
ing and pickup on the die A pplicabl 
for both simple and reverse dies, X-60 
also gives improved surface finish 
Applications in drawing operations 


include all conventional metals from 





1010 low-carbon steel to stainless and 
numerous nonferrous materials. The 
lubricant can be applied by dipping 
the blank or shell, or may be atomized 
or sprayed on male and female dies. 
Dilutions are recommended according 
to the complexity of the draw. The 
product can be used in ratios up to 6 


UoNoseey 


to 1, with any naphthenic or paraffin 
oil base. In addition to established 
applications for press operations, X-60 


Ayiot4guer23 @ 


is being used in wire drawing service, MEASURE RADIAL EXPANSION 


The “'stretch’’ of metal caused by cen 
trifugel force as it revolves at extremely 
high speed 


measure and record 
METAL “STRETCH” or “SHRINKAGE” 
down to .0001 inch! 


EPL Dynamic Micrometer easily measures dis- 
placement, vibration or mov nt of any metal 
body without contact ) 1g unit is cali 
brated for direct reading and measures object 
without physical “loadin Measurements are 
made at any speed and are independent of 
acceleration or frequency of displacement 


w @ S278NSVIW OSTV 


and is undergoing cold rolling tests. 
For further information circle #1389 
on literature request card on p. 32B 


ION EXCHANGE: The Enley reactor 


for ion exchange, including water de- 


UONDIGIA 1046 


S10JOINWIWO? 40 


mineralization, is designed to be used 
individually or in multiples for simple 
or complex ion-exchange processes. 
Because of the design flexibility of 


s6uls dis 


the reactor, it can be used as a pilot 
model prior to full-scale production. 
It also provides a low-cost water de- 
mineralizer which may be regenerated 
by the user. 

For further information circle #1390 
on literature request card on p. 32B Seles Badincere Died Cade 

in Principal Cities lectro Bulletin DM 1250 
WELDING NOZZLES: Tru-Ohm 
Products Div. has announced their 


ssaGuoyrxe joey Ul UOHOIGIA @ 


new ceramic welding nozzles for ELECTRO PRODUCTS LABORATORIES 


4501-MPd Ravenswood Ave., Chicago 40, lil. 
In Canada: Atlas Radio Corp. Lid., Toronto 





WEBBER 


TEST 
CHAMBER 


WITH 





Heliare welding. Deep section welds 
are easily accomplished using these HIGH-TEMPERATURE, 
nozzles. The light metal adapter dis- LOW-TEMPERATURE 
sipates welding heat readily. 

For further information circle +1391 
on literature request card on p. 32B 


AND HUMIDITY 


TEST GAGE: The 6-in. Model P test ¥*% This Webber test unit, designed for production and ex- 
perimental testing, has a temperature range from +250°F., 
to —100°F. The pull-down to 100°F., is achieved in 45 
only serves in checking pressure con minutes, and can be cycled from 100°F., to +250°F., in 
, 30 minutes. 95°], relative humidity is provided at tempera 
tures between 75°F., and 95°F. Vacuum equipment can be 
also furnishes a standard of acc uracy added to simulate high altitudes. The test chamber, pro 

- ‘ » othe . . te vided with a moisture-proof light for illumination, is 4% 
for calibrating other pressure testing cubic feet, 20 inches high, 20 inches wide, 20 inches deep 
High and low temperatures are governed by a temperature 
ment The 6-in. gage is furnished in controller with scale range from 200°F., to +400°F., 
with a 3 degree control point differential, 14% degrees plus 
and minus. The humidity is regulated by a wet and dry 
10,000 psig., and is guaranteed accu- bulb controller. Unit size is 60° long, 45” wide, 74” high 
. 1 : Apertures in left side of cabinet provide for electrical cables 
rate within ‘2 of 1% of the total scale to energize equipment being tested. Webber offers a com- 
at any point throughout its range. plete line of test units for various applications. 


The measuring element is a full 270 Write for more complete information 
Bourdon spring of steel or beryllium 


gage, made by The Foxboro Co., not 


trollers, recorders and indicators, but 


equipment in the instrument depart- 


ranges of 0 to 30 Hg vac. up to 0 to 








copper. NC TRIA FREEZER vis N 
For further information circle = 1392 WEBBER APPLIANCE ce., INC. 


on literature request card on p. 32B 
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LEARN MORE about 
Nickeloid Metals; see 

how they may be applied 
to YOUR product. We will 
be glad to have a sales 
engineer call on you, to 
submit prices and working 
samples. Sales offices 

are maintained in most of 
the leading cities. Write 
us, or consult your local 
telephone directory. 


MICHEL CHROMIUM: BRASS - COPPER 


Etectre plated VO a Common Base matters 
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SHEETS ANO CONS 


SKIN DEEP 





Takes the STING 
from production time 


Puts Z!NG into 
your entire line! 


The beauty of the American 
Nickeloid metal-finished products 
goes way down deep. Past the 
lustrous finish of the Pre-Plated 
Metals . . . all the way back to 
the production line! Here Nickel- 
oid Metal parts are simply (1) 
Fabricated, then (2) Assembled. 
No cleaning, plating or polishing 
needed because Nickeloid Metals 
are furnished in sheets, strips, 
or coils — all ready for window 
display! As you look at these 
eye-catchers, remember that the 
reduced manufacturing cost 
looked beautiful on the 

profit ledger, too! 
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AMERICAN NICKELOID COMPANY 


PERU 18, ILLINOIS 





IN MANUFACTURERS’ LITERATURE 


1401. Air-Gas Mixture 

Engineering and application data on 
air-gas proportional mixer in Bulletin 
L-300. Eclipse Fuel Eng’g 
1402. Alloy Steel 

Data book on the selection of the 
proper alloy steel grades for each man- 
ufacturer’s needs. Wheelock, Lovejoy 
1403. Alloy Steels 

17-page booklet, “Alloy Steels and 
How to Get the Most Out of Them”, 
contains seven case histories selected 
from widely varied fields. Republic Steel 


1404. Aluminum Alloys 
36-page book on analysis of alumi- 

num, brass, bronze alloy specifications 

Sonken-Galamba Corp 


1405. Aluminum Bronze 
Bulletin PI-3 gives complete informa- 

tion on aluminum bronze for corrosion- 

resistant service. Ampco Metal, Inc. 


1406. Aluminum Castings 
135-page spiral-bound book describes 
the aluminum casting alloys, foundry 
principles and practice, design consid- 
erations and heat treatment. Alcoa 
1407. Aluminum Castings 
8-page description of the mold-making 
process of Morris Bean, used in produc- 
tion of aluminum castings of highest 
metallurgical quality. Morris Bean & Co. 
1408. Aluminum Castings 
Brochure “How To Cut Die-Casting 


Finishing Costs” deals with aluminum 
castings. Monarch Aluminum 


1409. Aluminum Extrusions 
Data on services in the field of alumi- 
num extrusions. Himmel Bros. Co 


1410. Aluminum Melting 
Folder A-5 describes automatic melt- 

ing and pouring unit for production of 

aluminum die castings. Ajar Eng’g 


1411. Aluminum Piston 

6-page data book on the steel-belted 
aluminum piston. Construction and ad- 
vantages. Thompson Products 


1412. Aluminum Tubes 

24-page bulletin on heat exchanger 
tubes of Alclad 3S and bare 3S. Specific 
application data, including allowable 
working pressures. Alcoa 


1413. Ammonia Dissociators 
Bulletin on dissociating process gives 

advantages of ammonia as controlled 

atmosphere. Sargeant & Wilbur 


1414. Analytical Balance 
Pamphlet on analytical balance hav- 
ing automatic indication of end result 
by projection of enlarged image of true 
micrometer scale. Sartorius Div 


1415. Atmosphere Furnace 

Illustrated bulletin describes new con- 
trolled atmosphere furnace. Industrial 
Heating Equipment Co 
1416. Atmospheres 

Bulletin 1-10 supplies technical infor- 
mation on inert gas generators and data 
on costs. C. M. Kemp Mfg 
1417. Barrel Finishing 

22-page book gives facts and figures 
on barrel finishing, tells how single-unit 
installation may yield savings up to 95% 
on various parts. Almco Div 


1418. Barrel Finishing 

20-page bulletin on burnishing mate- 
rials, finishing barrels. Six steel bur- 
nishing shapes explained. Abbott Ball 


1419. Barrel Plating 

8-page booklet on fully automatic bar- 
rel-type plating and processing ma- 
chines. Automatic methods of loading 
and unloading. Frederic B. Stevens 


1420. Barrel Plating 

Folder describes equipment for barrel 
— with unique contact arrange- 
ment for maximum current distribution 
Daniels Plating Barrel & Supply 


1421. Belt Polishing 
8-page booklet gives four case histo- 
ries of backstand-belt polishing. Armour 


1428. Brazing Stainless Steel 

Illustrated booklet, “Bright Anneal- 
ing, Hardening and Brazing Stainless 
Steel”, describes conveyor furnace and 
bright brazing alloy. Sargeant & Wilbur 
1429. Brazing Alloy Washers 

Free sample of silver brazing alloy 
preformed washer coined from wire. 
Lucas-Milhaupt Engineering Co 
1430. Bright Carburizing 

Case history on bright carburizing of 
SAE 8620 bull gear pinions. /psen 
1431. Bronze 

12-page technical bulletin on seven 
grades of bearing bronze. Six case his- 
tories. American Crucible Products 
1432. Burners 

16-page Bulletin 1220 on small-capac- 
ity long-flame burners, gas, oil, or gas 
and oil. Bloom 
1433. Burners 

Bulletin on combination gas and oil 
burner with high rate of combustion. 
Ra-Diant Products Co. 





1580. Powder Metals 


Is there a less costly method of 
making the part? The answer to 
your version of this question may 
be found in “Facts About Pressed 
Brass and Other Nonferrous Pow- 
der Parts”’*, a guide for screening 
potential applications. Twenty-four 
ease histories of commercial parts 
are presented in five groups: origi- 
nal powder metallurgy designs, 
conversions from sand castings, 
conversions from screw machinings, 
conversions from stampings, and 
five other conversions. For each of 
the 24 parts, tolerances, speed of 
production, cost and savings com- 
pared with other methods are cov- 
ered in gratifying detail. 

Part of the story is presented in 
broader terms than are possible in 
case histories. A 12-page section 


*Published by The New Jersey Zinc 
Co. Copies are available at no charge to 
readers of Metal Progress who circle 
No. 1580 on the literature request card, 
page 32B 


discusses size, shape, strength, ac- 
curacy, machining, finishing, speed 
and cost of the powder metallurgy 
method. Also included are defini- 


tions of 23 powder metallurgy terms 
used in the book and a list of 15 
M.P.A. Standards. 

The decision to use or not to use 
powders for a given part is seldom 
a simple one. This book will help 
the engineer or metallurgist to make 
his decision on a sound basis of 
producibility at least cost. 





1422. Bending Aluminum 

Bending formulas and radii for 90 
and 180° cold bending of various grades 
and tempers of aluminum. From “Tech- 
nical Advisor No. 18”. Reynolds Metals 
1423. Billet Shear 

Folder on high-production billet shear 
with electromagnetic hold-down. Mad- 
daus-Moelders 
1424. Black Oxide Finish 

Four-page article “Low-Cost Black 
Oxide Finish on Steel by Chemical Dip 
Method”. Mitchell-Bradford 
1425. Boron Nitride 

Data Sheet 513B on properties and 
possible uses of boron nitride. Norton Co 
1426. Brazing Alloys 

Booklet explains uses of phos-copper 
and phos-silver extruded alloys for torch, 
furnace and resistance brazing of cop- 
per, brass and bronze. Westinghouse 


1427. Brazing Shim 

Data Bulletin 707A on three-layer 
sandwich metal for brazing carbide tips 
to tools. General Plate 


1434. Calcium Metal 

16-page booklet on properties and po- 
tential uses of calcium metal in powder 
form. Ethyl Corp 


1435. Carbide 
Brochure describes sintered chromium 
carbide for gage blocks. Firth Sterling 
1436. Carbide Segregation 
Effect of carbide segregation in tool 
steel. Latrobe Steel 


1437. 


Carbon and Graphite 
20-page catalog on carbon and grap - 
ite applications in metallurgical, elec 
trical, chemical and process fields. Na- 
tional Carbon 


1438. Carburizer-Nitrider 

28-page Bulletin 646 on electric car- 
burizing and nitriding furnace giving 
atmosphere circulation up to 1850 
Hevi Duty Electric 


1439. Carburizing Salts 
Folder on salts for liquid carburizing 
Swift Industrial Chemical 
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Loftus Continuous Heat Treat Lines offer 
efficient design for handling your product by 
tray, where the product is loaded and un- 
loaded at one point. Direct, or atmosphere 
control type furnaces are engineered to 


render economical, automatic heat treating 
‘ / / service. The “Pin-Point Quench” and washer 
CN today for 16 page Booklet: ws I 
~ y beh tos dee 


is completely automatic. Construction of “in- 
line,” “square,” or rotary layout is dependent 
Shows many furnace types. upon your individual requirements. Practical, 
one operator units can be built for loads of 
from 500 to 6000 pounds per hour. 


“Proven Heat-Treating Efficiency by Loftus.” 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street, Pittsburgh 22, Pennsylvania 








1440. Cast Irons 
“Guide to the Selection of Engineer- 
ing Cast Irons”. International Nickel 


1441. Chromium Cast Iron 

48-page book on effects of chromium 
on properties of cast iron. Production 
and uses. Electro Metallurgical 
1442. Chromium Plating 

“How to Chromium Plate 20 to 80% 
Faster” describes self-regulating high- 
speed bath. United Chromium 
1443. Clean Annealing 

Article on atmosphere annealing of in- 
tricate stampings and cold drawn parts. 
Sunbeam 
1444. Cleaner 

Folder gives data on industrial metal 
cleaners for use with water in either 
still-tank or spray-washing equipment 
Solventol Chemical Products 
1445. Cleaner 

Technical specifications for surface 
active agent used with both acid and al- 
kaline cleaners. Alrose Chemical Co 
1446. Cleaners 

40-page catalog of cleaning and fin- 
ishing chemicals, solutions, and re- 
agents. Globe Chemical 
1447. Cleaning 

Bulletin on equipment for cleaninz 
and pickling of shell cases and other 
ordnance items. Alvey-Ferguson 
1448. Cleaning 

12-page Bulletin 68 deals with factors 
to consider in selecting metal cleaning 
equipment. Despatch Oven 
1449. Cleaning 

Bulletin 6521 on vapor degreaser 
Drawings, specifications. Randall Mig 
1450. Cleaning 

12-page bulletin on washing and dry- 
ing machines; conveyor, cabinet, drum 
and vertical types. Industrial Systems 
1451. Coated Abrasives 

8-page booklet on how to store coated 
abrasives. Armour 
1452. Coatings, Metal 

High-vacuum evaporation of metals 
set forth in detail in 12-page booklet 
Distillation Products 


1453. 


Combustion Equipment 
8-page folder on catalytic fume com- 
bustion. Catalytic Combustion 


1454. Composite Metal 

Data Bulletin 702B on copper-clad 
aluminum. Properties for six different 
combinations. General Plate 


1455. Continuous Casting 

24-page book, “Better by the Mile”, 
describes how the Rossi continuous cast- 
ing machine works. History of continu- 
ous casting. Scovill Mfg. 
1456. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Lectrodryer 
1457. Copper Tubing 

6-page folder data on seamless copper 
tubing. Chart featuring safe working 
internal pressures for annealed and hard 
copper tubing. Penn Brass & Copper 
1458. Corrosion Notebook 

16-page “Corrosion Notebook” on cor- 
rosion resistance of various types of 
stainless tubing and pipe. Carpenter 
Steel 
1459. Cut-Off Wheels 

Folder gives data, operating sugges- 
tions and grade recommendations of 
cut-off wheels. Manhattan Rubber Div 
1460. Cutting Compounds 

Data on cutting compounds for stain- 
less and titanium. Hangsterfer’s Labs 
1461. Definitions 

36-page glossary of over 150 terms on 
cast iron. International Nickel 


1462. Descaling Process 

8-page bulletin on sodium hydride de- 
scaling process for ferrous and nonfer- 
rous metals. Du Pont 
1163. Dial Gages 

36-page catalog of dial gages of all 
types. Nilsson Gage 
1464. Diamond Abrasive 

4-page folder on the advantages of 
diamond abrasives for polishing metal- 
lurgical specimens. Buehler Ltd. 
1465. Diamond Abrasives 

8-page booklet on diamond abrasive, 
and catalog of diamond finishing ac- 
cessory. Elgin National Watch 
1466. Die Castings 

Bulletin on design and manufacture 
of aluminum die castings. Hoover Co. 


1484. 





Handsome 32-page brochure 
deals with two types of forgings 
large and enormous. Specifically: 
generator and turbine shafts, rotors 
and spindles; drop hammer anvils 
and columns; rolls and sleeves; ship 
and general shafting. Many well- 
composed photographs show the big 
forgings in all attitudes of manufac- 
ture and repose. A short history 
of forging is included in the text. 
United States Steel 


1467. Die Steel 

Bulletin shows comparison of wear re- 
sistance, toughness and size rigidity for 
five grades of high-carbon, high-chro- 
mium die steels. Impact and hardness 
vs. tempering temperature. Latrobe Steel 
1468. Dimensioning 

40-page “Practical Dimensioning” tells 
how to avoid errors in the dimensioning 
of drawings. Gisholt Machine 
1469. Dryer, Centrifugal 

Bulletin gives specifications and draw- 
ings on centrifugal dryer for small parts. 
Nobles Engineering and Mfg. 
1470. Electric Furnaces 

Brochure on electric heat treating, 
melting, metallurgical tube, research and 
sintering furnaces. Pereny Equipment 
1471. Electric Melting 

Bulletin 527 on compact arc furnace 
Melt time and power consumption for 
four alloys. Detroit Electric Furnace 
1472. Electro-Clad Tubing 

Bulletin on internally nickel plated 
steel tubing. Bart Mjg 
1473. Electroplating Aluminum 

15-page Bulletin 7 on recommended 
practices for plating aluminum alloys 
with Cr, Ni, Cu, Ag, Au and brass. Alcoa 
1474. Electro-Polarizer 

Bulletin on instrument for precise po- 
larographic analysis in chemical deter- 
minations on small samples. Patwin Div. 
1475. Fasteners 

22-page handbook of industrial fas- 
teners. Southco 
1476. Finish for Aluminum 

Bulletin on Polychrome decorative 
metallic finishes for aluminum. Alcoa 
1477. Finishing 

20-page bulletin on mechanical fin- 
ishing. Deburring, descaling, polishing, 
Britehoning, coloring. Roto-Finish 


1478. Finishing Systems 

Bulletin on cleaning and rust proofing 
equipment, spray booths and drying 
ovens. Peters-Dalton 


1479. Flow Meters 
Bulletin 201 on flow meter for gas 
used in heat treating. Waukee Engrg 


1480. Flow Meters 

Catalog C-12 describes meters and ac- 
cessories for measuring pressure, vacuum 
and differential pressure of liquids and 
gases. Meriam Instrument 


1481. Flux, Aluminum Melting 

Data sheet on four fluxes for degass- 
ing and purifying aluminum alloys. At- 
lantic Chemicals & Metals 


1482. Forging Manipulators 

Folder on manipulators for automo- 
tive, ordnance, aluminum and specialty 
forging. Salem-Brosius 


1483. Forgings 

Catalog GI on upset and hammer 
forgings for various applications. Com- 
mercial Shearing & Stamping 
1484. Forgings 

See review on this page. U. S. Steel 
1485. Forgings 

20-page Catalog 51 on various types of 
forgings, their strength and related 
data. Tables, drawings. Merrill Bros 


1486. Forgings, Automotive 
Folder shows 31 forged parts for auto- 
motive industry. Pittsburgh Forgings 


1487. Formed Parts 

20-page brochure on fabricating com- 
ponents from metal wire, strip and other 
materials. Precision blanking, drawing, 
forming, wiredrawing and welding 
Parts Div., Sylvania Electric 


1488. Forming 

32-page catalog on machinery for 
forming, cutting and punching opera- 
tions on medium and light weight ma- 
terials. O’Neil-Irwin 


1489. Forming 

32-page brochure describes universal 
contour former which combines stretch, 
compression, and radial-draw forming 
Applications to extrusions, tubing, sheet, 
rolled and formed shapes. Cyril Bath 


1490. Forming Dies 

Data sheet gives information on roller 
dies for forming tubes, pi and cold 
rolled shapes or all roll forming ma- 
chines. American Roller Die 


1491. Foundry 

36-page illustrated booklet Comes 
with foundry products, procedures an 
craftsmanship. Lebanon Steel Foundry 


1492. Foundry Compound 
Data sheets on moldable exothermic 

feeding compound for nonferrous and 

ferrous castings. Foundry Services, Inc 


1493. Foundry Practice 
Article discusses gates and risers with 
special reference to nonferrous practice 
Lavin & Sons 


1494. Free-Machining Die Steel 
Bulletin on properties, heat treatment 
and application of free-machining stee) 
for die-casting dies and plastic molds 
Hardenability and temperability curves 
Vanadium-Alloys Steel 


1495. Furnace Fixtures 

16-page Catalog 16 on baskets, trays, 
fixtures, retorts and carburizing boxes 
for heat treating and quenching; 66 de- 
signs. Stanwood Corp. 
1496. Furnaces 

Bulletin 435 describes new furnaces 
for tool room, experimental or small 
batch production, Gas, oil, electric 
Muffie or direct heated. W. S. Rockwell 
1497. Furnaces 

Catalog on electric furnaces for tool 
room and general-purpose heat treat- 
ing; also 600° F. ovens. Cooley Electric 
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“New Mogul 


— Soldering Gun 


Big labor saving 

Solder saving 

Increased production 

Pin-point location for cleaner seams 
Better work appearance 

Adjustable to the speed of work 
Lower maintenance cost 


This new MOGUL unit is built to de- 
posit silver, lead and tin base solders 
in a liquid or semi-liquid form . . . 


faster, cleaner . . . to any constant 


moving part. This new automatic 
gun replaces the soldering bath, 
hand soldering, and in many cases, 
expensive fixtures. Quickly adapted 
to various size parts. 


Deposits solder or brazing wire 
to the exact spot for cleaner seams. 
This new MOGUL soldering gun is 
now in wide use, saving time and 
money, increasing production, and 
turning out a better-looking prod- 
uct. 


Write today for new MOGUL SOLDERING GUN bulletin. 


METALLIZING COMPANY 
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1498. Furnaces 

40-page book describes gas and elec- 
tric furnaces and applications. Four 
basic types of atmospheres. Glossary 
of heat treating terms. Westinghouse 


1499. Furnaces 

6-page folder describes 18 typical in- 
stallations of gas-fired and electric fur- 
naces. Equipment for bright annealing, 
scale-free hardening, carbon restora- 
tion, carburizing and production heat 
treatment. Electric Furnace Co 


1500. Furnaces 

High temperature furnaces for tem- 
peratures up to 2000° F. are described in 
leaflet. Carl-Mayer Corp. 
1501. Furnaces 

16-page booklet “Proven Heat Treat- 
ing Efficiency” displays complete line of 
furnaces. Loftus Engineering 


1502. Furnaces, Atmosphere 

Bulletin F-1 on versatile, controlled- 
atmosphere furnace for all steels from 
high carbon to high speed in range 1200 
to 2800° F. Delaware Tool Steel 


1503. Furnaces, Laboratory 

26-page “Construction of Laboratory 
Furnaces” contains many diagrams, 
charts, tables, and information on how 
to construct furnaces. Norton Co 
1504. Furnaces, Rotary Hearth 

Folder giving drawings, dimensions, 
capacity, Btu required for drawing, an- 
nealing, forging. Gas Machinery 
1505. Galvanic Coating 

8-page booklet 452 on galvanic coat- 
ing applied by brush. Galvanite Corp 
1506. Gas Analysis 

Bulletins 804 and 805 on quick, accu- 
rate, direct analyses for oxygen and CO 
Bacharach Ind. Instrument 
1507. Gas Carburizing 

Bulletin on gas carburizing in rotary 
furnaces. American Gas Furnace 
1508. Gas Flow Meter 

Bulletin 52-1017-37 on gas flow meter 
for furnace installations. Hays Corp 
1509. Gas Generator 

Bulletin, “Make Your Own Gas”, de- 
scribes generator to convert oil to gas 
for standby or primary fuel. Vapofier 
1510. Gear Hardening 

Folder for ee of induction 
heating to high-production hardening 
of gears. Westinghouse 
1511. Graphitic Tool Steels 

48-page booklet on heat treating data 
properties and 46 - + applications 
of graphitic tool steel. Timken 
1512. Grinders 

Catalog D-75 describes bench and 
floor-type wheel grinders, polishing 
lathes and backstands of various sizes 
and capacities. Hammond Machinery 
1513. Grinding Titanium 

Article on grinding wheels and tech- 
niques for titanium. Norton Co 
1514. Hardening Stainless 

24-page “Story of Malcomizing” de- 
scribes surface hardening of stainless 
steels. Lindberg Steel Treating Co 
1515. Hardfacing 

40-page Hard-Facing Manual tells 
what metals can be hardfaced, select- 
ing right hardfacing material, step-by- 
step procedures and applications 
Haynes Stellite 
1516. Hardness Tester 

4-page bulletin on Brinell hardness 
tester weighing 26 lbs. for portable and 
stationary use. Andrew King 
1517. Hardness Tester 

Circular on portable hardness tester 
in sizes for work 1 to 6 inches round and 
flat. Ames Precision 
1518. Hardness Tester 

Bulletin F-1689-1 on Impressor hard- 
ness tester for aluminum, copper, brass, 
bronze, plastics. Barber-Colman 





1519. Heat Resistant Castings 
New bulletin 952 on stainless and heat 
resistant castings. Fahralloy 


1520. Heat Treating 
Booklet describes facilities for heat 


treating steel, aluminum and magne- 
sium. Pearson Industrial Steel Treating 


1521. Heat Treating 

Handy, vest-pocket data book has 72 
pages of charts, tables, diagrams and 
factual data on late steel specifications, 
heat treatments, etc. Sunbeam 


1522. Heat Treating Aluminum 


Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros 
1523. Heat Treating Baskets 

Data sheet on metal baskets for heat 
treating, quenching, nitriding, as 
and galvanizing. Rose Iron Works 


1524. Heat Treating Belts 
44-page catalog describes metal belts 


for quenching, tempering, carburizing 
and other applications. Ashworth Bros 


1525. Heat Treating Fixtures 
Catalog B-8 describes and shows 75 
custom-built fabricated alloy heat treat- 
ing accessories. Rolock 
1526. Heat Treating Fixtures 
Extensive catalog on heat and corro- 
sion-resistant equipment for heat treat- 
ing and chemical processing. 30 classifi- 
cations of equipment. Pressed Steel Co 
1527. Heat Treating Furnaces 
Bulletin on gas, oil and electric fur- 
naces of box and pot types for heat 
treating. Dempsey Industrial Furnace 


1528. Heating Equipment 
12-page bulletin on blowers and high- 
temperature fans. General Blower Co 
1529. High-Alloy Castings 
48-page book describes almost 200 ap- 
plications for heat and corrosion-re- 
sistant castings. International Nickel 


1530. High-Alloy Castings 

Bulletin FC-350 outlines advantages 
of improved Fahrite corrosion-resistant 
castings. Ohio Steel Foundry 


1531. High-Alloy Castings 
New 28-page 3rd edition of “Nickel- 
Chrome Castings to Resist Heat & Cor- 
rosion”. Standard Alloy 
1532. High-Temperature Alloy 
Bulletin describes “Incoloy”, new 
nickel-chromium alloy for high temper- 
ature and corrosive environments. I[n- 
ternational Nickel 


1533. High-Temperature Alloy 

Data sheet on wrought alloy type 330, 
35% Ni-15% Cr. Mechanical properties 
of bars to 1800° F.; recommended design 
stresses to 2100° F. Michigan Steel Cast- 
ing Co. 


1534. High-Temperature Alloys 
“Haynes Alloys for gn rature 
Service” summarizes all available data 
on 10 super-alloys and lists physical and 
mechanical properties of two newly de- 
veloped alloys. Haynes Stellite 
1435. High-Temperature Steels 
87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture properties 
of 21 grades of high-temperature steel. 
U.S. Steel 


1536. Identifying Alloys 

Booklet of procedures for rapid iden- 
tification of more than 125 metals and 
alloys. International Nickel 


1537. Impregnation of Castings 

Literature on new impregnating equip- 
ment for elimination of porosity in fer- 
rous and nonferrous castings. Metalliz- 
ing Co. of America 


1538. Induction Heat Control 

Sheet 83 on miniature radiation de- 
tecting temperature-measuring device 
for flame hardening and induction heat- 
ing. Minneapolis-Honeywell 





Impregnate 


PRESSURE 


CASTINGS 


Economically 


Z 


with the NEW 
200 Mogullizer 


The remarkable MOGULLIZER offers 
you a positive, low-cost method of 
impregnating pressure castings to 
meet the most rigid specifications. 
Pressure castings impregnated with 
this equipment have been success- 
fully subjected to severe tests with 
hot kerosene, hot oil, hot water and 
other solutions under pressure, with 
no evidence of porosity remaining. 


Meets All Contract Specifications 


If your contract calls for casting 
impregnation, it will pay you to get 


the facts today on this MOGULLIZER 
packaged plant which utilizes both 
pressure and vacuum stages in its 
operation. MOGUL Cast Seal B is 
an approved impregnating solution 
designed by us for use with the 
MOGULLIZER. Any impregnating 
materials can be used satisfactorily 
in these machines. 


Designed for High Production 
We manufacture other units to meet 
the needs of every application. We 
can also furnish special refrigerated 
units as well as polymerizing tank 
for use with the MOGULLIZER. Let 
us know what your production re- 
quirements call for. 


Write today... for free MOGULLIZER 
literature and our recommendations 
for your casting salvage problems. 


NOTE: There are job shops in certain areas that can take care of your contract work. 
A few territories are still open for job shop installation. Write for set-up plan today. 


METALLIZING COMPANY 
OF AMERICA 


Dept. MP, 3520 West Carroll Avenve 
Chicago 24, Illinois 
Telephone: SA 2-3710 
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MINIMUM DEFORMATION WITH ZIV’S 
HARGUS OIL HARDENING TOOL STEEL 


For minimum deformation in a rotary stove die, O'Fallon Tool and 

Die Co., of O'Fallon, Illinois, selected Ziv’s Hargus oil hardening 

tool steel. This rotary stove die is for blanking, perforating and 

notching interchanges. It has 92 sectional pieces with over-all 

dimensions of 110%x 44”. Section sizes range from 1”x 2%” to 

144” x 2” and 1%” x 3” of Ziv’s Hargus oil hardening tool steel. 
Die is for Stove Manufacturing Company 
located in Wisconsin. 


ESTABLISH EO +OH 


2945 W. HARRISON STREET + CHICAGO 12, ILL 
DETROIT + MILWAUKEE + TOLEDO « $T. LOUIS +» INDIANAPOLIS « EAGLE RIVER, MICH 











of 


Whatever your PP Mee 


specify S-G Aluminum Alloys Every step in thei pr 
by skilled laboratory men using the most moderr 
facilities are available to help you solve your specif 
Trouble-free production of quality astings doesr 
know-how of diecaster or foundry is of prime 
raftsmen must have the right type of ingot 
You can rely on $-G Alloys—they meet 


and grades of de-oxidizers available 


SONKEN-GALAMBA 


VM RESEARCH wSsTITUVTE 


Riverview at 2nd Street - Kansas City 18, Kansas 
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1539. Induction Heating 
12-page bulletin on equipment for in- 
duction heating. Requirements for hard- 
ening, brazing, and annealing at 1000 
3000, and 10,000 cycles. General Electric 


1540. Induction Heating 

Data folder on megacycle tube-type 
machines for soldering, brazing, harden- 
ing. Sherman Industrial Electronics Co 


1541. Induction Heating 

Bulletin on low-frequency (60 cycle) 
induction heating furnace. Applications 
Magnethermic 


1542. lon Exchange 
24-page discussion of ion exchange 
resins and applications. Rohm & Haas 


1543. Iron, High Chromium 

“Abrasion-Resistant High-Chromium 
Irom” on how to make and use abrasion- 
resistant iron castings efficiently. Elec- 
tro Metallurgical 


1544. Laboratory Furnaces 

Series of data sheets give full infor- 
mation on complete line of laboratory 
furnaces for numerous metallurgical 
operations. Boder Scientific 


1545. Laboratory Safety 

40-page booklet includes recently de- 
veloped data, techniques and equipment, 
and provides useful manual for setting 
up complete laboratory safety programs 
Fisher Scientific 


1546. Leaded Steels 

Folder on lead-bearing, cold finished 
bars which machine about 80% faster 
than B1113. LaSalle Steel 


1547. Leak Detector 

16-page bulletin on leak detector for 
location and measurement of leaks in 
evacuated or pressure systems. Distilla- 
tion Products 


1548. Liquid Carburizing 

New technical bulletin describes use 
and operation of water-soluble liquid 
carburizing baths. Park Chemical 


1549. Lockseam Tubing 

Blueprint of size ranges of round or 
oval lockseam tubing in a wide range of 
metals. H & H Tube and Mig 


1550. Low-Temperature Tests 

Bulletin MC-1 on cryostat that main- 
tains a test chamber from room tem- 
perature to within 2° of absolute zero 
Arthur D. Little 


1551. Low-Temperature Tests 
62-page bulletin on equipment for 
low-temperature tests. Bowser Techni- 
cal Refrigeration 
1552. Lubricant 
40-page booklet on Moly-sulphide lu- 
bricant gives case histories for 154 dif- 
ferent uses. Climax Molybdenum 


1553. Machining Alloy Steels 

24-page bulletin on economical com- 
bination of microstructure, tool form, 
cutting speed and feed for each machin- 
ing operation. International Nickel 
1554. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


1555. Magnesium Finishing 
128-page book describes all methods 
for finishing magnesium. Dow Chemical 
1556. Magnetic Alloys 
8-page booklet 52-100 gives properties 
and uses of Hipernik, Conpernik, Hi- 
perco. Westinghouse 
1557. Magnetic Alloys 
20-page bulletin on the more impor- 
tant “magnetically soft” iron-nickel al- 
loys. International Nickel 
1558. Mechanical Cleaning 
76-page catalog 210 simplifies selec- 
tion of power brushes; various types of 
brushes in operation. Osborn Mjg 





1559. Melting Furnaces 

8-page Bulletin 560 describes station- 
ary and tilting types of two-chamber 
melting furnaces. Applications to all 
types of casting. Lindberg Engineering 


1560. Metal Cutting 

64-page catalog No. 28 gives prices 
and describes complete line of rotary 
files, burrs, metalworking saws and 
other products. Martindale Electric 
1561. Metal-Cutting Saws 

Circular saw blades described, with 
data on standard sizes and sharpeners 
Motch & Merryweather 
1562. Metal Saws 

Folder on new band saw of 24 by 24 in 
capacity. W. F. Wells & Sons 
1563. Metal Spraying 

Folder on processes and uses; metal- 
lizing for mechanical repairs and corro- 
sion protection. Metalweld 


1564. Metallographic Polishing 
Booklet describes line of two-speed 
polishers. Buehler Ltd 


1565. Metals Comparator 

Bulletin GEC-566 on electronic qual- 
ity control equipment which indicates 
hardness variations by magnetic meas- 
urements. General Electric 


1566. Modulus Determination 
Data sheet on equipment for determi- 
nation of modulus of elasticity by sonic 
method that measures resonance fre- 
quency of masses weighing up to 1500 
Ib. Electro Products Laboratories 
1567. Ni-Carb Treatment 
Literature on Ni-Carb (carbonitrid- 
ing) treatment for surface hardening 
American Gas Furnace 
1568. Nickel Plating 
12-page reprint, “Mechanical Proper- 
ties of Nickel Deposits”, deals with ef- 
fects of plating variables on properties 
13 charts, 3 tables, 40 micrographs. In- 
ternational Nickel 


1569. 


Nondestructive Testing 

Data on electronic inspection equip- 
ment and comparators for sorting. Mag- 
netic Analysis 


1570. Nonferrous Tubing 

Bulletin on seamless, brazed and lock- 
seam tubing in brass and copper. H & 
H Tube and Mfg 


1571. Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper, 
phosphor bronze, nickel, silver, brass 
and aluminum wire. Little Falls Alloys 


1572. Oil Burner 

Bulletin C-220 on design and opera- 
tion of new low-pressure-air atomizing 
oil burner. Bloom Engineering 


1573. Pearlitic Malleable 
Folder 12 on properties of pearlitic 
malleable iron. Belle City Malleable Iron 
1574. Peening 
Bulletin on use of cut wire shot for 
peening and cleaning. Park Chemical 


1575. Phosphate Coating 
12-page “Phosphate Coating Chemi- 
cals and Processes”, gives data on paint 
bonding, rust proofing, protecting fric- 
tion surfaces, improving drawing and 
extrusion. American Chemical Paint 


1576. Photography 

12-page Bulletin MPU on universal 
camera for low-power photography on 
film or plates. Gamma Instrument Co 


1577. Pickling Solutions 
Bulletin 36 on D-scale RS, substitute 
for liquid pickling. Magnus 
1578. Plating Racks 
8-page booklet offers data on a plat- 
ing rack designed to make the spline 
section or body of the plating rack a 
permanent tool. National Rack 


1579. Polishing 
Catalog A-60 on polishing lathes up to 
3600 rpm. Hammond Machinery 


1580. Powder Metallurgy 
See review on page 25. Neu 
Zine Co 


1581. Powder Metallurgy 
Information on sponge iron powder 
Ekstrand & Tholan 


1582. Precision Casting 

8-page bulletin on investment casting 
of ferrous and nonferrous alloys. Engi- 
neered Precision Casting 


1583. Precision Casting 

12-page, illustrated booklet on preci- 
sion casting with emphasis on the most 
widely used equipment and supplies 
Check list of applications in various 
fields. Alerander Saunders & Co 


Jersey 


1584. Precision Castings 
12-page booklet, “Pour Yourself an 
Assembly”, describes wide range of ap- 
plications and alloys for precision cast- 
ing. Precision Metalsmiths 
1585. Precision Castings 
Illustrated folder, “Microcast Case 
Histories”, describes microcasting —_— 
cations for both industrial and defense 
requirements. Austenal Labs 


1586. Precision Castings 
Bulletin 706 on the Mercast frozen 
mercury process of investment casting 
Alloy Precision Castings 
1587. Precision Strip 
Thin-gage and clad metals, as well as 
precious metal strips, wire and powder, 
which are still available, are listed in 
Bulletin 9-B. American Silver 
(Continued on p. 32-A) 





Melts Brass, Iron and Aluminum 
Offers production and metal 
ieesledl advantages never be- 
fore obtainable in metal melt- 
ing. Melts and preheats simul- 
taneously. Speeds melting 
periods. Near-perfect combus- 
tion and controlled uniformity 
of bath produce highest quality 
homogeneous metals. 


Increase melting capacity 
... conserve floor space 


For continuous charging and 
pouring, the new Eclipse Fur- 
mace gives you six to eight 
successive heats per day, 600 
to 4400 Ibs. of metal per heat, 
at 50% lower fuel cost. Re- 
turns, gates and risers are 
charged with the ingot. ..on 
the job as metal is poured. No 





lost time between pouring and 
charging. Hot metal always 
available for casting. Turnings 
and borings can be charged 
direct without pre-melting. 
Combustion normally wasted 
is used for melting or preheat- 
ing cold metal in the hopper. 
ECLIPSE FUEL ENGINEERING CO 
Rockford, Minois 


ECLIPSE FUEL ENGINEERING CO 
OF CANADA, LTD., Toronto, Ont 


Eclipse Fue! Engineering Co 

1127 Buchanan Street, Rockford, til. 
Fieose send your tree cotatog ty 
Hove the Eclipse mon call to discy 

Firm Nome 

Individuo 

Address 


City Stote 
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or deeper, more uniform hardness 
on steels of critical hardenability — 


Is the current alloy shortage creating a heat-treating 
problem for you? Must you accept alloy steels with less 
nickel, molybdenum, and chromium than you specify 
or hope to obtain? 

Perhaps your problem can be solved through the use 
of Gulf Super-Quench. Because of its greater quench- 
ing power, this superior quenching oil helps offset the 
lower hardenability of today’s substitute steels. 

Gulf Super-Quench passes through the vapor stage far 
more quickly than conventional quenching oils. This 
means that the cooling rate is extremely fast at the outset, 
an important factor in the depth and uniformity of 


hardening. In the succeeding stages Gulf Super-Quench 
has a slow cooling rate, like that of conventional quench- 
ing oils, and therefore has the same minimum tendency 
toward distortion and cracking. 

Greater quenching power of Gulf Super-Quench 
adds up to greater depth of hardening and more uni- 
form hardness! One of the most practical advantages of 
Gulf Super-Quench is greater uniformity of results on 
steels of variable hardenability. 

For further information on Gulf Super-Quench, call 
in a Gulf Sales Engineer today. Write, wire, or phone 
your nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 


Gulf Building, Pittsburgh 30, Pennsylvania. 
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Brilliance is often honored with special degrees 
and other ribbon tied, hand lettered salutations. 
But this B.A. stands for Bright Annealed and 
to many stainless fabricators it is as important 
as money in the bank. You see, CMP Bright 
Annealed Stainless Cold Rolled Strip beat a 
costly problem by providing a mirror-like fin- 
ish on chrome-nickel grades, even in dead soft 
temper. And that is a big money saver because it 
can practically eliminate or substantially reduce 
expensive polishing and finishing. 


To find out how Thinsteel Bright Annealed 
Stainless Strip can improve your production or 
lower end-product costs write or phone us today. 
We'll be glad to arrange a sample order for your 
own comparative test. With labor costs up, a 
potential saving in your finishing costs is more 
important than ever before, and worthy of your 
investigation NOW. 


the Cold Metal Products co. 


YOUNGSTOWN !, OHIO 


New York © Chicago © Indionapolis © De © St Lowis © Los Angeles © Clevelend 


LOW CARBON, HIGH CARBON (Annesied or Tempered) STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM 


THE COLD METAL PRODUCTS CO. of CALIFORNIA, 6600 McKinley Avenue, los Angeles 
Phone: Pleosent 3-129! 
THE KENILWORTH STEEL CO., 750 Bovievord, Kenilworth, New Jersey 
Phones: N. Y., COrtiondt 7.2427; N. J, UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC, 4425 W. Kinzie, Chicege « Phone: COlumbus 1.2700 








(Continued from p. 31) 
1588. Pre-Plated Metals 


16-page fabrication handbook on pre- 
plated metals, ferrous and nonferrous 
American Nickeloid 


1589. Protective Coating 

Reprint on zinc-containing protective 
coating applied like paint. Industrial 
Metal Protectives 


1590. Pump for Liquid Metal 
Bulletin 876 on electromagnetic pump 
for pumping liquid metal having elec- 
trical resistance equal to or less than 
stainless steel. General Electric 
1591. Punching and Shearing 
Bulletin on machine that combines in 
one unit a punch, bar and shape cutter, 
coper and shear. Maddaus Moelders 
1592. Purification of Plating 
Solutions 
Bulletin 26 on purification of nickel 
plating solutions with hydrogen perox- 
ide. Buffalo Electro-Chemical 
1593. Pyrometers 
Information on Xactemp pyrometers; 
also Xactline straight-line temperature 
control for use with any standard con- 
troller. Claud S. Gordon Co 


1594. Quench Tank Conveyor 
8-page bulletin on continuous quench 
tank conveyor. Klaas Machine & Mfg 


1595. Quenching 
“Handbook on Quenching” gives com- 
plete information. E. F. Houghton & Co 


1596. Quenching Oil 

8-page booklet on applications and 
cost reductions in oil-quenching instal- 
lations. Sun Oil Co 


1597. Radiography 

34-page book on X-ray applications 
features radiography of castings and 
weldments. X-Ray Dept., Gen. Electric 


1598. Radiography 

Bulletin 400-310 on self-contained 
X-ray unit for mass production inspec- 
tion of parts. Westinghouse 


1599. Recirculating Furnaces 
16-page Bulletin 81 describes and il- 
lustrates heat treating furnaces for fer- 
rous and nonferrous parts and other 
heat treat equipment. Despatch Oven 


1600. Recorder Controllers 

48-page catalog ND 46(1) gives spec- 
ifications, numerous installation pic- 
tures of recorders and controllers for 
temperature, stress, strain and other 
variables. Leeds & Northrup 


1601. Recording Potentiometer 
14-page folder on simplified single- 

point recorder of the potentiometer 

type. Weston Electrical Instrument 


1602. Refractories 
Bulletin 316 on Sillimanite refracto- 
ries for the iron and steel industries 
Chas. Taylor Sons 
1603. Refractories 
52-page book on background, mate- 
rials used, and design of various types 
of refractory enclosures for furnaces, 
soaking pits, catalyst regenerators. M 
H. Detrick Co. 
1604. Refractory 
12-page brochure on new magnesite- 
chrome refractory, electrically melted 
and cast, for steel melting. Corhart Re- 
fractories 
1605. Reverse-Current Cleaner 
Bulletin on electrocleaner 12 for steel, 
copper and brass with either reverse or 
direct current. Diversey 
1606. Rhodium Plating 
Directions for rhodium plating, with 
reference to use as replacement for usual 
plating metals. Baker & Co 
1607. Rocket Nozzles 
Data Sheet 522 on four materials of 
promise for rocket nozzles. Norton Co 
1608. Rolling Mills 
Folder on 3x5 in. flat and wire mills. 
Stanat Mig 
1609. Rotary Straightener 
Catalog describes two-roll rotary 
straightener for round tubes and bars 
to ,, in. o.d. Medart Co 
1610. Salt Bath Descaling 
12-page bulletin B-40 describes con- 
tinuous and batch descaling lines for re- 
moving oxide from steel, bronze, copper, 
stainless and titanium. Drever Co 
1611. Salt Bath Furnaces 
Illustrated folders give data on salt 
bath furnaces for batch and conveyor- 
ized work. Upton Electric Furnace 
1612. Salt Baths 
28-page booklet deals with heat treat- 
ment, carburizing, bath maintenance, 
safety precautions. American Cyanamid 
1613. Salt Baths 
75-page manual on salt baths for case 
hardening and heat treating. DuPont 
1614. Salt Spray Testing 
Bulletin on lucite salt spray testing 
cabinet. Singleton Co. 
1615. Selective Heat Treating 
Reprint 73 describes new method of 
selective heat treating in a salt bath 
Ajax Electric 
1616. Set Screws 
20-page catalog and reference book 
on set screws. Set Screw & Mfg 
1617. Shears, Metal Cutting 
16-page catalog on pivoted-blade 
shears for cutting metal up to 1.25 in 
thick. Cleveland Crane & Engineering 





1618. Sheet Metal Testing 

8-page folder on equipment for 
ing drawing, stamping, compressir 
folding qualities of sheet and str 
Arthur Deakin 


1619. Shell Molding 
Data sheet on new synthetic re: 
bonding shell molds. Borden Co 


1620. Shell Molding 

8-page technical bulletin on 
molding eons for stainless 
Cooper Alloy Foundry 


1621. Shot Peening 
Catalog describes selection and 
shot and grit for cleaning and pe 
Cleveland Metal Abrasive 
1622. Soldering Equipmer 
8-page brochure on solderins 
brazing equipment describes new 
soldering gun and shows its ay 
tions to production-line solderin 
brazing. Metallizing Co. of Ameri 
1623. Solvent Cleaning 
24-page brochure on mediu 
cleaner for following solvent degr 
or other precleaner. Northwest Ch 
1624. Sonic Thickness Tes 
Bulletin on measurement of 
wall thickness from one side by 
method. Branson Instruments 
1625. Spark Testing 
20-page spark test guide fe. 
spark diagrams of 13 standard to 
die steels. Carpenter Steel 
1626. Specification Key 
Guide to Government specifi 
for phosphatizing, rust proofin 
paint bonding chemicals. Am 
Chemical Paint 
1627. Stabilized Stainless 
26-page reprint, “Conservation 
lumbium”, a summary of Britis 
American experience with sta 
stainless steels. 56 contributors . 
relative acceptability of titanit 
columbium for stabilized stainles 
Aircraft, chemical, petroleum aj 
tions; welding, forming; tubing 
ings, sheet, plate, bars, electrodes 
Progress 
1628. Stainless, Type 430 
12-page book on fabrication a 
of Type 430 stainless steel. Sharo 
1629. Steels, Spring 
Spring steel catalog offers 652 : 
hardened and tempered spring 
and 133 cold-rolled and bright an 
sizes in stock. Sandvik Steel 
1630. Straightening Tube 
8-page Bulletin 52 on experie 
seven plants with rotary straigl 
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1631. Subzero Freezer 

8-page folder on portable freezer, 110- 
volt, a.c., operating to —180° F., for 
shrink fitting, hardening, stabilizing and 
testing. Webber Appliance 


1632. Subzero Thermometer 
Information on recording thermo- 
meter for temperatures as low as 
200° F. Dickson 


1633. Surface Grinding 

54-page guidebook on use of disk 
grinders for grinding flat surfaces. 
Gardner Machine 


1634. Surface Hardening 
Booklet on nonpoisonous, nonexplo- 
sive and nonflammable surface harden- 
ing compounds. Illustrations and engi- 
neering charts. Kasenit Co. 
1635. Surface Temperatures 
Pyrocon bulletin on hand-held therm- 
ocouple-type instrument for measuring 
and indicating surface temperatures at 
exact locations. Illinois Testing Labs. 


1636. Tank Liners 

Corrosion data on Koroseal tank lin- 
ings in contact with plating baths and 
other corrosive solutions. Metalweld 
1637. Tank Liners 

Technical data on hard vinyl material 
for corrosion resistant tanks and tank 
linings for electroplating. American 
Lucofler 


1638. Tank Linings 

12-page Bulletin 526 on thermoplastic 
lining material. Tabular data on chem- 
ical resistance. U. S. Stoneware 


1639. Temperature Control 
New catalog G-17 on temperature 
control instruments. Burling Inst. 


1640. Temperature Control 
Catalog of pyrometer supplies gives 

data on thermocouples, protection tubes, 

other accessories. Arklay S. Richards Co. 


1641. Temperature Control 
8-page section on signalling tempera- 
ture controllers of the resistance bulb 
type. Thermo Electric 
1642. Testing 
Booklet on Reflectoscope tells how 
ultrasonic vibrations penetrate up to 24 
feet to “see” internal defects and fa- 
tigue cracks. Sperry Products 


1643. Testing Machines 

28-page catalog on screw power uni- 
versal testing machines and accessories. 
Details of construction and specifica- 
tions. Riehle 


1644. Thermocouple Accessory 

Bulletin TC-1 on accessory for sealing 
unshielded thermocouple wires in any 
chamber operating at pressures from 
15,000 psi. down to full vacuum. Conar 


1645. Thermocouple Data 

42-page Bulletin TC-9 on thermo- 
couples, radiation detectors, resistance 
bulbs, accessories. Wheelco 
1646. Thermocouples 

36-page Bulletin 235-4 describes vari- 
ous types of thermocouples, extension 
wire and other accessories. Foxboro 
1647. Tin 

24-page book on production, consump- 
tion and uses of tin. Malayan Tin Bureau 
1648. Titanium 

30-page data book on properties of 
commercially pure and oles titanium, 
melting, forging and rolling. 16 charts 
and micros; 4 hardness conversion 
curves for titanium. Republic Steel 
1649. Titanium 

16-page bulletin, ‘““The Hydrimet Proc- 
ess”, describes titanium and zirconium 
metal and hydride, and other metal- 
lurgical hydrides. Metal Hydrides 
1650. Tool Furnace 

17-page Bulletin 1054 on tool harden- 
ing equipment. Sentry 
1651. Tool Steel 

20-page booklet on selection of proper 
tool steel support material for use with 
carbide tools. Allegheny Ludlum 
1652. Tool Steels 

Stock list of available 
steels. Reliable Steel 
1653. Transition 

Manufacturing 

16-page brochure on service which 
bridges gap between development engi- 
neering and commercial production 
Cambridge Corp. 


1654. Tubes and Bars, Steel 

New stock list on 52100 tubing, bars, 
and ring forgings. Peterson Steels 
1655. Tubing 

Bulletin 32 on analyses available, pro- 
duction limits, commercial tolerances, 
temper designations of seamless and 
weldrawn tubing. Superior Tube 


1656. Tumbling Barrels 
10-page Catalog B-8 gives specifica- 

tions, applications of six types of tum- 

bling barrels. Globe Stamping Div 


1657. Tungsten Electrodes 
Wall chart gives data for inert-gas 
arc-welding of aluminum, magnesium, 
stainless steel with pure and thoriated 
tungsten electrodes. Sylvania 
1658. Vacuum Metallizing 
Folder on tungsten filaments for use 
in vacuum metallizing. Both flat sheet 
and formed wire heaters. Sylvania 


1659. Vanadium Recovery 
6-page article, “Recovery of Vanadium 


and die 


tool 


and Other Alloys in the Acid Electric 
Furnace”. Vanadium Corp 
1660. Vapor Degreaser 
Vapor degreaser described and dia- 
grammed in folder. Data on different 
models. Topper Equipment 
1661. Volt-Ammeter 
Folder on clamp-type, hand size in- 
strument for use on a.c. to 600 amp., 600 
v. Columbia Electric Mfg 
1662. Water Purity 
Folder on device for testing purity of 
water and controlling flow. Barnstead 
1663. Water Softener 
16-page Bulletin 2386 explains three 
basic types of ion-exchange equipment 
Permutit Co. 
1664. Welding Electrodes 
Application chart for stainless, alloy 
and nonferrous electrodes. Weldwire 
1665. Welding Equipment 
Cadweld process and complete list of 
arc-welding accessories are described in 
catalog. Erico Products, Inc 
1666. Welding Stainless Steels 
“The Welding of Stainless Steels” de- 
votes 48 pages to arc welding. Metal- 
lurgy and alloying elements. McKay Co 
1667. Welding With Bronze 
Reprint describes techniques and 
choice of bronze electrodes for welding 
various copper, steel and cast iron sub- 
assemblies. Ampco Metal 
1668. Weldments and Castings 
24-page book, “Facts About Weld- 
ments and Castings”, gives basic engi- 
neering facts about plate fabrication vs 
castings. Acme Tank & Welding 
1669. Wire Fabrication 
16-page handbook on applications and 
fabrication of wire. 12 case histories 
H. Titchener & Co 
1670. X-Ray Inspection 
Bulletin entitled “Industrial X-Ray 
for Nondestructive Inspection and Test- 
ing”. Keleket X-Ray 
1671. X-Ray, Portable 
Specifications for lightweight, port- 
able 260 kvp. industrial X-ray machine 
Triplett & Barton 
1672. X-Ray Spectrography 
Publication AO-11, “Metallurgical Ap- 
plications of X-Ray Fluorescent Analy- 
sis”. X-Ray Dept., Gen. Electric 
1673. Zine Die Castings 
Folder on small parts applicable to 
die casting. Dollin 


1674. Zirconium 

26-page booklet gives physical, me- 
chanical and chemical properties, pres- 
ent and potential uses, supply and prices 
of zirconium. Titanium Alloy Mfg 
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BLAST THE LUCK— 
'(M A WASHOUT 
AGAINST THESE 
CARBON LININGS ! 


NATIONAL 


TRADE -MARK 


CARBON-LINED BLAST FURNACES 


Ta AL of the many comments favoring carbon-lined furnaces 
after the recent strike, was that made by the manager of a large 
eastern mill. 


Describing his carbon hearths as coming back on blast “smooth 
as silk’’, he joins the many other users reporting faster, easier, more Pree 4 

: . n eee 
economical return to normal operation with carbon lined furnaces 


point to “Eveready'’ No. 
than with any other type of lining. 1050 Industrial Flashlight 
" ‘ Batteries delivering 


MORE THAN 30% OF ALL U.S. BLAST FURNACES pipet ete 


as any battery we've ever 
ARE NOW LINED WITH “NATIONAL” CARBON! — sr 


construction 
The terms “National” and “Eveready” are registered trade-marks 


prevents swell 
of Union Carbide and Carbon Corporation 


ng or jamming 
i he Bese 
NATIONAL CARBON COMPANY meting yet 

A Division of Union Carbide and Carbon Corporation 


can to leak or 
30 East 42nd Street, New York 17, N.Y. 


corrode, 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco e 


IN CANADA: National Carbon Limited, Montreal, Toronto, Winnipeg 


oTHer NATIONAL CARBON propucts % 


BLAST FURNACE LININGS + BRICK - CINDER NOTCH LINERS + CINDER NOTCH PLUGS ~ ELECTRIC 
FURNACE ELECTRODES + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS 
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The right Republic Steel Saved 


40% wm cost... 


ZF OPERATIONS... 


| 


? 
I 
| 


5 INSPECTIONS... 


AND / BIG HEADACHE 


Here’s another case where Republic Carbon- 
Corrected Bar Stock replaced a carburizing steel. 


Before they switched to Republic Carbon- 
Corrected Steel Bar Stock for automobile fan 
shafts, Schwitzer-Cummins Company had been 
carburizing the steel shafts after machining. 
This ran up costs, created the headache of 
carburizing and inspecting, tempering and in- 
specting, cleaning and inspecting, and finally 
straightening warped shafts and inspecting. 


The Schwitzer-Cummins metallurgist called on 
our Republic 3-Dimension Metallurgical team 

. the Field Metallurgist, backed up at home 
by the Laboratory and Mill Metallurgists. The 
decision was made to change over to Republic 


Carbon-Corrected AISI-C 1144 Bars. Now, in- 
duction hardening and inspection takes the place 
of the previous 8-step procedure. No warped 
shafts to straighten, and a better fan shaft that 
will last longer in your car or truck. Cost is 
reduced up to 40%. 


The help our Republic 3-Dimension Metal- 
lurgical Service gave to Schwitzer-Cummins 
metallurgists is also available to you. It can 
help you make better products at lower cost. 
When shall we call? 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


EPL | ) 
Reoublic COLD DRAWN \_ Ei 


| 
Metallurgical Service 


| 3-pumension | 








A\LMOY SUBSE BARS 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Salt does things for Steel, too 


There’s nothing like a salt bath to bring out the best qualities 
when heat treating steel . . . to make sure you get the full physical 
properties metallurgists put in the metal at the start. 


But using the right salt is essential for precision heat treating. 
Many a metalworking plant like yours is getting accurate control 
of temperature . . . within 5° F. either way . . . by specifying the 
Houghton salt bath developed for the job. 


And they’re getting such accuracy fast. The heat transfer rate 
in molten salt is much more rapid than when atmosphere furnaces 
are used. 


Why not take advantage of Houghton’s 85 years of experience 
—to improve your own heat treating operations? The knowledge 
gained by working closely with heat treaters over the years will 
be willingly shared with you. And our research files are always 
available when you ask the Houghton Man for help. 


. WOVGATON % W. 


LV 
WILKE - VERN - Sh PRAAAS 


Rak - © 
PA\LADEL Ready to give you 


on-the-job service .. . 


Metalworking and Textile Processing Products - Lubricants - Packings - Leather Belting 








Case Hardening Problems Are Rare 
among users of Houghton “‘Perliton” 

. the liquid salt bath carburizer 
with a “blanket” of carbon over the 
bath surface which prevents surface 
oxidation. If you want faster car- 
burization and more uniform parts, 
try “Perliton.” 


=, 
fo) 


Neutral Salt Bath Works Wonders in 


uniform heating for hardening. No 
tendency to decarburize when 
Houghton “Liquid Heat” is cor- 
rectly used. This efficient salt effec- 
tively controls damaging “atmos- 
phere”’ around the work—by simply 
eliminating all atmosphere. No 
scaling. No oxidation. Parts stay 
clean. 


os Sse 


High Speed Steel quenched at high 


temperature ranges calls for Hough- 
ton liquid salt baths developed for 
the precision heat treatment re- 
quired, It will pay you to consult 
the Houghton Man for the product 
that best fits your specific appli- 
cations. 





For Interrupted Quenching . . . elimi- 
nating quench cracks, distortion and 
dimensional changes use Houghton 
Mar-Temp Salt. Its low melting 
point gives you the extreme fluidity 
at low quenching temperatures 


\\ (400°-600° F.) needed for good 


) results. 


Y Houghton Pioneering in metalworking 


and processing fields has resulted in 
a vast amount of helpful production 
data. Whatever your heat treating 
problems, ask the Houghton Man 
or write to E. F. Houghton & Co., 
Philadelphia 33, Pa. 
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Why Burn Down Your House for Roast Pig? 


while Ho-ti the swineherd gathered mast for his hogs, 

his stupid son Bo-bo, playing with fire, burned down 
their straw hut. Bo-bo sniffed the odor of burnt pig. 
He touched one to see if it was still alive, scorched his 
fingers, put them in his mouth and was amazed at the 
delicious taste. Father came home and caught his son 
devouring a pig. Ho-ti tried one, too, found it intoxicat- 
ingly sweet and satisfying. 


L ancient China, men ate meat raw. But one day, 


Thereafter, neighbors observed feverish building of 
new straw huts at Ho-ti's, followed always by conflagra- 
tions. The secret leaked and fires became widespread. 
In a few weeks even his Lordship’s town house was on 
fire. Finally, straw for hut building disappeared from 
the market and young pigs could not be had for love or 
money. At last, after many generations, a wise man arose 


who said that a pig could be roasted without burning 
down an entire house. 


Thousands of years later, we Americans feast delir- 
iously on “roast pig.” Accompanying our delights are 
fires of inflation, which can destroy our values just as 
certainly as the roasting of Ho-ti’s pigs consumed his 
earthly possessions. But surely we need not await the 
coming of a sage to tell us not to burn down our houses 
to enjoy the delights of roast pig! 


Let us unite to stop the ruinous flames of inflation. 
Curb wasteful and unnecessary government spending. 
Balance our Federal budget. Control our national debt 
and reduce taxes. Only in this sane way can we produce 
more straw and enjoy our houses, raise more pigs and 
eat them, too. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - 


HOT AND COLD FINISHED CARBON AND ALLOY BARS 
ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS 


- PIPE AND 


TUBULAR PRODUCTS - WIRE - - SHEETS - PLATES. 
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FURNACE OUTPUT 


BOOSTED 4G/ 


... when “Carbofrax” hearth replaces fireclay 


When this furnace shifted from clay to a CARBOFRAX continued rigorous service, the CARBOFRAX hearth 

silicon carbide hearth, two things happened required virtually no attention. And it lasted an 
First, the furnace heated so much faster with the = amazingly long time — three and a half years. 

new hearth, that it turned out four times as much work Think what these advantages add up to in terms 

as before. (CARBOFRAX refractories conduct heat 11 of increased production, decreased maintenance 

to 12 times faster than fireclay advantages you can quite possibly duplicate. Why not 


Second, the expense and down-time entailed in at least check up? Simply address Dept.C-112, Refrac- 


and replacing of refractories was decidedly tories Division, The Carborundum Company, Perth 


patching 
reduced. (CARBOFRAX refractories are one of the Amboy, N. J. Write or phone us today and we'll gladly 
most abrasion resistant materials available are furnish the necessary product data and recommenda 


X 


practically immune to spalling and cracking.) Under tions. No obligation, of course 


Use Super Refractories by 


CARBORUNDUM 


Trade Mark 


“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company. 
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FOR DOW's NEWEST BOOK ON 


MAUD IU 
FINISHING 


contains latest information on 





TABLE OF CONTENTS 


INTRODUCTION 
FINISHING SYSTEMS FOR 
MAGNESIUM PRODUCTS 


Magnesium Die Castings 
Magnesium Sand and Perma- 

nent Mold Castings 
Wrought Magnesium 


SURFACE STABILITY 


Contact Corrosion 

Stress Corrosion Cracking 
Surface Contamination 
Protection During Storage 


SURFACE TREATMENT 


Cleaning 
mechanical 
solvent 
alkaline 
acid pickling 
Mechanical Finishing 


Chemical Treatments 
paint base treatments 
Chemical Treatment No. 
Chemical Treatment No. 
Chemical Treatment No. 
Chemical Treatment No. 


black treatments 
Chemical Treatment No. 
Chemical Treatment No. 


anodic treatments 
Chemical Treatment No. 
Chemical Treatment No. 


bright finishes 
Chemical Treatment No. 
Chemical Treatment No 


Equipment and Materials 
Safety Recommendations 
Electroplating 


PAINTING 


Specifications 

Materials 
primers 
surfacers 
finishes 


General Painting Procedures 
choice of systems 
product finishing 
refinishing procedures 


ASSEMBLY PROTECTION 


Magnesium-to-Magnesium 
Contacts 

Magnesium-to- Wood Contacts 

Magnesium-to-Dissimilar Metals 


THE DOW CHEMICAL COMPANY 


Magnesium Department 


New York ¢ Boston «© Philadelphic « Atlanta e« Clevelond e« Detroit « Chicago 


Midland, Michigan 


St. Lovis © Houston « San Francisco © LosAngeles ¢ Seattle 


Dow Chemical of Canada, Limited, Toronto, Canada 


METAL PROGRESS; PAGE 38 





V Methods 
\ Materials 


\ Preparation 


\ Procedure 


The expanding use of magnesium, its 
extensive possibilities and the ever- 
increasing interest in this ultralight 
metal have resulted in a demand for 
more information regarding finishing 
procedures for magnesium products. 
Hence this book, which is a complete 
compilation of the latest information on 
magnesium finishes including: chemical 
treatments, painting methods and assem- 
bly protective measures. 


If you are using magnesium now or 
contemplate using it in the future, you 
will find this book of vital importance. 
For your copy of “Magnesium Finishing” 
simply write to Dept. MG 136 using 
your company letterhead. 





Or 


These bolt-header parts represent some of the 
many uses of our Lebonon, Pa., plant for our car- 
bon tool steel of cold-heading quolity. As a lorge 
user of ovr own tool steels, we gain valuable 
experience to help solve our customers’ problems 


How Our Proving Ground 
Helps Tool Steel Users 


Many people think of a particular tool 
stee] in terms of its chemieal analysis 
Others may elassify it according to its 
properties, But when all's said and done, 
from the standpoint of the user a partie 
ular tool steel is one that does or doesn't 
do the job on a specitie application 

We ourselves are one of our own largest 
tool steel customers. We use tons of Beth 
lehem tool steel every year. Our steel and 
manufacturing plants, our fabricating 
works and shipyards, make a vast prov 
ing ground, giving us very special op 
portunities to check up on our tool steel, 
watching it at work on nearly every kind 


of job imaginable. 


That helps us and our customers 

in two ways. First, it yields the kind of 
first-hand practical experience in the 
treatment and application of the various 
grades of Bethlehem tool steel that ean 
only be gained by living with them every 
day. Second, it provides a huge store of 
valuable information on tool design, heat 


treatment, and tool and die performance 


All this helps not us alone but, as we 
say, helps us to help our customers to 
get the most out of tool steel. So if you 
have a problem in any way related to tool 
steel selection or treatment, we invite you 
to tell us about it. The chances are several 
to one that our experience can be helpful 
It is yours for the asking. 


This three-stage progressive die punches, 
shears, trims, and forms parts from steel 


plate in a 300-ton press. It turns out 


about 2500 each shift. All wearing por 
tions of the die are made of 67 Chisel, our 
chrome-tungsten grade of shock-re sisting 
steel. Hardened to Roekwell C-53, it 
produces upwards of 50,000 pr ces be lore 
redressing Is needed The guard rail elip 
angles, shown in foreground, are made 
from high-carbon steel plate of approxi 
mately .218 in. gage 

Renowned for its extreme toughness, 
67 Chisel has excellent wear-resistanes 
for a wide range of heavy-duty jobs. It's 


often used for punches, swaging dies, 


chipping chisels and machine parts sub 
ject to repeated shock heavy shear 
blades for cold work and also for hot 
work jobs up to 1000 F. And it’s a popu 
lar choie for master hobs 

Tools made from 67 Chisel are readily 
carburized This makes possible a very 
hard surface, reinforced by a core that's 
really tough 

7 Chisel is an easy steel to machine 
and heat-treat. It's stocked in many sizes 
for quick shipment. 

Its typical analysis: 

( 


yO 


4 BETHLEHEM TOOL STEEL ENGINEER SAYS: 


Keep those cutting tools sharp 


In many shops the resharpening of pro 
duction eutting tools is neglected too 
long. In an effort to keep output at a 
peak, such tools are sometimes kept in 
use beyond the point where the cutting 
edges become excessively dull 

Just what happens when edges are 
dull? For one thing, the dull edges begin 


to cause an inerease in the load on the 


shearing or cutting edges. If the dullness 
is carried to extremes, tools will break 
Dull eutting edges also produce rough 
surfaces on the parts; this may result 
In rejection due to defects or because 


the toleranees have been exeeeded. 

If resharpening is delayed too long, 
it may be impossible to recondition a 
tool properly. Deep spalls, cracks, and 
gouges cannot be removed. Usually there 
Ss an economic balance point on each 
type of operation where it is best to re 
sharpe n. This point must be determined 
for each operation. Regular inspection 
of tools will show any unusual conditions 
eausing exeessive dulling 

Preventive maintenance of cutting 
edges pays off in longer tool life and 
fewer broken tools 





and how they are 


sets: WEISS” \ Metallurgically Engineered 


to produce greater uniformity 


in your boron treated steels 


Uniformity. Consistent Results. 
<= In ovr Plant 
exacting methods of These are the demands of today’s steelmaker. 
roduction protect ° 
the quality of To make certain they are answered, we have 
ae metallurgically engineered our Grainal alloys. 
In our laboratories, in our plant, every care is 
taken to insure a product of the correct com- 


position and highest quality. 


Result: A uniform product that enables you to 
produce steels of consistently high hardenability. 
And note—with Grainal you achieve this result 


with a minimum boron addition. 
In your Mill, 


greater uniformity 
in your boron steels. 


420 Lexington Avenue, New York 17, N. Y. 
Detroit « Chicago « Cleveland « Pittsburgh 


MAKERS OF ALLOYS, CHEMICALS AND METALS 
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orgings by FINKL 


. it’s as simple as that to specify the highest quality forgings obtainable to 
day. Quality based on 73 years of forging experience . . . 73 YEARS of supplying 
the needs and meeting the demands of forging users large and small. 


Between the ingot and you are Finkl craftsmen, employing the most mod 
ern equipment to shape, heat treat, metallurgically test, and rough or finish 
machine your forging . . . between the ingot and you are 73 years of knowing 
what to do to make that forging the finest you can get. 

All this knowledge is available to you through Finkl Sales Engineers who 
will gladly offer their services when you want to talk forgings. Call or write— 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
DIE BLOCKS & INSERTS + PISTON RODS & RAMS + SOW BLOCKS + CRANKSHAFTS 


NOVEMBER 1952; PAGE 41 








q 
" 


Se; 
yy 


“ 


Take it,‘ 


with our compliments... 


this new engineering data book on thermocouples 


You need this up-to-the-minute 56-page 
edition of Bristol's famous book if you're 
involved with thermocouples and pyrom- 
eters of any kind. It's free for the asking 
Here's what you get in its three, fact-packed 
sections .. 


1. You get a User’s Manual...filled with data 
you'll constantly refer to for the right ther- 
mocouple and protection tube for every 
purpose. Included are tables, charts, etc., 


on Factors Affecting Thermocouple Life, 
Corrosion and Poisoning, Thermocouple 


BRISTOL 


en.” 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 


METAL 
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Reproducibility, Proper Location and In- 
stallation of Thermocouples, etc. 


2. You get a Buyer’s Guide...a complete 
catalog listing assembled thermocouples 
and replacement parts for all standard in 
stallations (special uses, too) . . . with full 
specifications, prices, illustrations so han- 
dily indexed ordering’s a cinch. 


3. You get Thermocouple Calibration Data 

complete, easy-to-use tables of calibration 
data for all commonly used base-metal and 
rare-metal thermocouples. 


THE BRISTOL COMPANY 
106 Bristol Road 
Waterbury 20, Conn. 


Please send free book on Bristol Thermocouple and 


Pyrometer Accessories 


NAME 


COMPANY. 


ADDRESS 





When your eye is on Pittsburgh—and three 
its orbit — you're spotting 
scores of furnace operations regularly checked 
by Cities Service Heat Provers. Here, where 
they know all kinds of furnace instruments, 


dozen towns in 


and where high efficiency is most urgent today, 
the application of Heat Provers by Cities 
Service is increasingly valued. 

It takes the Heat Prover to read simultane- 
ously for oxygen and combustibles, measured 


direct by actual gas analysis. And the Heat 
Prover’s continuous rapid sampling reveals 
effects of furnace adjustments at once. The 
Heat Prover frees you of maintenance too, 
because it’s not an instrument you buy, but a 
Service we supply. Learn how it can raise pro- 
ductivity for you...in iron, steel, ceramics, 


glass, cement or any other furnace operation. 
Write Cities Service Ou Company, Dept. 
K-20, Sixty Wall Tower, New York City 5. 


CITIES @) SERVICE 


QUALITY PETROLEUM PRODUCTS 


NOVEMBER 1952; 


PAGE 43 





ents 


_ = tteewterrtG 


COLD-FORGE YOUR “GADGETS” 
ON NATIONAL PROGRESSIVE HEADERS! 


Multi-Station Machine Produces 
Close-Tolerance Parts Seven to 
Fifteen Times Faster Than 
Machining Methods... Reduces 
Material Waste Up to 50% .... 


National Progressive-Type Headers are 
considered **The Gadget-Makers of Cold- 
Forging’ because their range includes a 


wide variety of odd-shaped metal parts. 


In the Progressive Header Method, the 

blank is cut off and progressively trans- If your work involves double and triple 
ferred through two or more sets of punches extrusion—or multiple heading in two 
and dies, producing work previously or more die impressions — then it is espe- 
considered too complex for high-speed cially suited to the National Progressive 
cold-forging. Header Method. 


THIS DOOR 1S ALWAYS GPEN 


Let us help you apply National’s experi- 
ence in hot and cold forging to your jobs. 
Send us prints-or samples of your work, or 
better yet, pay us a visit. No obligation. 


NATIONAL 


MACHINERY COMPANY 
TIFFIN, OHIO. 
_ DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY 


Hartford Detroit Chicago 
te oa — --- oo | 
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SCALE FREE—pecAre Free Hardéning 
for ALL Engineering Steels 


- 


By its very nature the Ajax Electric Salt Bath Furnace 
guards against pitting, scaling, carburizing or 
decarburizing in the hardening of carbon, alloy, 
stainless and high carbon-high chromium steels in the 
temperature range from 1450° F. to 1950° F. The liquid 
neutral salt bath not only prevents these surface effects 
by sealing the work from air during heating, but leaves 
© protective film of salt on it right up to the moment 

of quenching. All need for “protective atmospheres,” 
gas generating equipment and specially trained 
operators is eliminated. 


Heating cycles are from 4 to 6 times faster than in 
atmosphere or radiant type furnaces, thus enabling 
small, relatively inexpensive salt bath equipment to 
handle an amazing volume of work. Heat is transferred 
by conduction rather than by convection or radiation, 
all surfaces of the work being in direct contact with 


Photomicrograph showing ab- the molten salt. Heating is extremely rapid and 
sence of scale or decarburization 
in a section of S.A.E. 1085 steel 
(X100) neutral salt both hardened 
at 1500°F. and quenched in oil. ‘ . 
(Etched in 2% Nital.) furnace produces an automatic electrodynamic stirring 


uniform. Distortion is reduced to a negligible minimum. 


The unique internal heating principle of the Ajax 


action which contributes to rapid heating and assures 
a temperature variation of less than 5° F. throughout 
the bath. 

Ajox furnaces assure low operating and maintenance 
costs and no skilled labor is required. Ceramic pots 
last 5 years or longer (many are still in use after 


8 years continuous service). 


AJAX ELECTRIC COMPANY, Inc. 


910 Frankford Avenue Philadelphia 23, Pa. 


Automotive spline shafts being heated in a 
nevtrol solt bath equipped with a screw-con- 
veyor mechanism. Temperoture of the work is 
held within 5°F. even in this relatively large bath 
—6 ft. long, 2 ft. wide and 2 ft. deep. 


@ AJAX ELECTRIC fit, FURNACES — 
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THERE IS 
PLENTY OF 


TIN 


Only a deliberate distortion of facts could 
give rise to the false impression that tin is 
in short supply. 


You should know the truth. 


MALAYAN 


We have prepared a 20-page booklet that 
graphically and concisely presents the com- 
plete story. A copy is yours for the asking. 


THE MALAYAN TIN BUREAU 


Department 34 
1028 Connecticut Avenue Washington 6, D.C. 


eeeeeeeeeeeeeeeee 


There Is Plenty of Tin in Malaya 
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better measurement and control 





Wherever highest accuracy and complete reliability in 
flow measurement and control are vital to successful process- 
ing, it is significant that Foxboro Instrumentation is 
preferred. Whether your problem involves gas, steam, or 
liquids . . . in pipes, ducts, or open channels . . . the premium 
quality and complete diversity of Foxboro Instruments, 


backed by unequaled application experience, assure 
you an extra measure of satisfaction. 


indicators * recorders * controllers * integrators 


transmission systems * controlled valves * orifices 


_FOXBOR 


Reg. U. 8. Pat. O@% 





“N____. For over 40 years, specialists in the measurement and control 


of temperature, pressure, flow, liquid level, humidity . . . 





THE FOXBORO COMPANY + FOXBORO, MASSACHUSETTS, U.S.A. 


OCTOBER 1, 1952 








MONTHLy WAREHOUSp 
Detroit Warehouse Stocks 

Rolled Heat and Corrosion 
Resistan} Alloys 








Cutting are aveiiehs 
OM Sizee nn + 





| 
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engineered simplicity 
capacilog 


STRIP CHART 


recorder 


instantaneous “no contact” 
controlling 

























Single Point Electronic 
Strip Chart Recorder- Controller 


Engineered simplicity gives operating accuracy and 


mechanical stamina to Capacilog Recorder-Controllers. 


Elimination of mechanical clamping mechanism between 





indicating pointer and control unit allows instantaneous 


recording action. Design simplicity confines moving parts 


VE “eye 
to a minimum; maintenance is easy, mechanical wear is As” 


negligible. An added convenience is the plug-in chassis 


for facilitating quick replacement. 


Capacilog strip chart Recorders are available with 





either high or low temperature measuring systems for 


electrical or pneumatic control. Write for Bulletin C2-2. 


A Precision Product of Wheelco Instrumentality 


Wwheelco instruments division 
BARBER-COLMAN COMPANY e« ROCKFORD, ILLINOIS, U.S. A. 


1225 ROCK STREET 
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KARL FISCHER, 
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FISHER TITRIMETER 





Accessory kit permits fast moisture determina 
tion by Karl Fischer technique 


Micro accessories provide for micro titrations 
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... NOW FASTER, MORE ACCURATE THAN EVER! 


The Fisher Titrimeter has been 
completely redesigned. Now you 
can not only determine acid-base, 
oxidation-reduction, precipitation, 
and complex ion concentrations 
with greater speed, ease and accu- 
racy than ever before, but, by an easy 
set-up change, you can also handle 
micro work with similar efficiency 
Another set-up, and youare ready for 
fast moisture determinations by the 
important Karl Fischer technique. 

The new unit features such design 
changes as: (1) a new controlled- 
speed, magnetic stirrer and motor 
held in a swivel-head beaker plat- 
form, (2) fixed electrodes, held by 
spring tension for easy changing, 
(3) relocation of “magic-eye”’ to 
left of sample area, bringing all 
points of visual interest within a 
readily encompassed field of view, 
and (4) provision for micro and 
Karl Fischer adaption (complete 
accessories ). 

As in previous models, the instru- 


ment detects the exact end point of 
a titration by supersensitive elec- 
tronic measurement. It determines 
the amounts of metals in alloys, 
ores, salts, etc.; pH of fertilizer 
“balances”, pickling bath wash 
waters and tanning solutions; free 
acid in whiskies; ascorbic acid in 
fruit juices; etc. ... plus the wide 
range of Karl Fischer moisture de- 
terminations. 


Complete stocks of laboratory instruments, appa 
ratus, reagent chemicals, furniture, and supplies at 
PITTSBURGH, NEW YORK, ST. LOUIS, WASH 
INGTON, MONTREAL and TORONTO. For more 
information write: Fisher Scientific Co., 717 Forbes 
St., Pittsburgh 19, Pennsylvania 


FISHER 
SCIENTIFIC 


America’s Largest Manufacturer-Distributor of 


Laboratory Appliances and Reagent Chemicals 





Offices 


Tone 
EY 


Rolock engineers have designed this distinctly 
different “Serpentine” alloy grid to meet the 
rigid requirements of modern heat treating 
practices. It is very light in weight, yet capable 
of performing with minimum distortion for an 
extremely long service life... never previously 
attained 

Simple in design and fully articulated with 
loose tie rods, the grid is constructed with lon- 


gitudinal bars as principal load carrying mem- 


ROLOCK INC. > 


PHILADELPHIA, CLEVELAND, DETROIT HOUSTON, INDIANAPOLIS. CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS 


1222 KINGS HIGHWAY, FAIRFIELD, 


bers, spaced with serpentine-like intermediate 
bars which serve to maintain vertical 


alignment. 


Versatility of application is shown above 
Inconel tray with positioning lugs used for 
copper brazing taurus assemblies at 2050°F 
Basket, also of Inconel, used for annealing 
quenching and acid pickling steel components 
in a continuous cycle. Full details on 


application. ©Patent apy 


CONN. 


Easier Operation, Lower Cost 
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CHASE PHOSPHOR BRONZES 


high 
strength 


GD 


high 


Chase Phosphor Bronzes do an outstanding fatigue 
job where metal must stand up under resistance 
rugged use. 


They resist wear and have high fatigue 
strength. They are extremely ductile and 
resilient. And, of course, they have excellent 
resistance to corrosion. 


excellent 
corrosion 
resistance 





re Toles | 
Characteristics like these make Chase Phosphor ductility 


Bronzes suited for a wide variety of uses great 


from bearings and diaphragms to heavy duty resilience 


springs and valve parts. 


Chase metallurgists and engineers check 

carefully on surface finish and internal 

characteristics to make sure that every lot of 

Chase Phosphor Bronze Rod, Strip or Wire GREE Felder gives tables of Chase Pheepher Grease 
is up to the usual high Chase standards. properties (hardness, tensile, fabrication, physical) as 
Send coupon for further information. well as uses and forms. 


pesesccesanas 





Chase Brass & Copper Co., Dept. MP 1152 


Waterbury 20, Conn. 
hase BRASS & COPPER Please send me the free folder on Chase Phosphor Bronzes 


Name 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Pesit 
‘osition 
@ The Nation's Headquarters for Brass & Copper 
Albany Cleveland Kansas City, Mo. New York San Francisco Company 
Atlanta Daltas Los Angeles Ph ladeiphia Seattie s 
Batt more Denver? M bwaukee Pittsburgh Waterbury eters 
Beston Oetroit M nneapols Providence 
Chicago Houstont Newark Rochester? (sales City 
Cincinnati indianapolis New Orleans St. Louis office only 
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FOR DETAILED INFORMATION 


on these and twenty other 


industrial applications 
ASK FOR BULLETIN 


— oe 35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 


PENCER 


HARTFORD 
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ure molybdenum is sensitive to 
P oxygen at the temperature it 
takes to melt it...and “‘moly”’ 
with oxygen is not much use. Jet en- 
gines, rockets, and other equipment 
need the pure metal because it stands 
up under heat that melts the strong- 
est steels, but if there's oxygen in it 
the advantage vanishes 

High vacuum solves the problem 
Climax Molybdenum Company of 
Detroit, Michigan, hydraulically 
compresses pure molybdenum powder 
and sometimes molybdenum chips 
with a little carbon. This mass is 
sintered into a crude stick which 
serves as a consumable electrode in 
an arc. The molten metal is caught in 
a pool which serves as the other elec- 
trode while it builds up into a half- 
ton ingot of malleable, ductile 


High vacuum 


develops muscles 


molybdenum. 

The molybdenum turns out malle- 
able and ductile because high vacuum 
gets rid of the injurious oxygen 

Why, you may ask, don't they just 
us¢ an inert gas? Bear in mind that at 
the high vacuum under which these 
operations are carried out (20 microns 
Hg) oxygen content is equivalent to 
about 0.0026% at atmospheric pres- 
sure. Inert gas pure enough and in 
sufficient quantity to dilute atmos- 
pheric oxygen to this level would be 
staggering in cost. A DPi oil ejector 
pump, uniquely economical to oper- 
ate, creates the vacuum in the sizable 
space needed for the whole series of 
continuous operations and gets rid 
of the gases evolved. 

In supplying equipment for high 
vacuum metallurgy, DPi pools its 


high vacuum research and engineering 


for “moly’ 


own diversified experience in high 
vacuum technology with the experi- 
ence of leading manufacturers of 
metallurgical furnaces. 

In many other fields, too, where 
high vacuum processing has earned a 
useful role, DPi stands ready to help 
you with the vital details that add 
up to efficient, profitable production 
Write to Distillation Products Indus- 
tries, Vacuum Equipment Depart- 
ment, 753 Ridge Road West, Roch- 
ester 3, N. Y. (Division of Eastman 
Kodak Company). 














Also...vitamins A and E... distilled monoglycerides ...more than 3500 Eastman Organic Chemicals for science and industry 





Aluminum Heat 
Treating FURNACES 


Wherever the solution heat treating of aluminum plays a prominent part in 
production operations, more and more plants are turning to DESPATCH built 
furnaces for better uniformity, speed-of-quench and economy 
The DESPATCH bottom entry, quick-quench furnace shown, is being used in 
the aircraft division of a large West Coast manufacturing firm for the solution heat 
treating of aluminum aircraft parts. Developed by DESPATCH engineers especially 
to meet rigid Government schedules and airforce specifications, this furnace is 
one of several that have been designed, built and installed by DESPATCH for 
Bettery of DT (Pet Type) Ges Fred Fur major plants throughout the country, now engaged in Defense Production 
SS RAPID QUENCH—Less than 10 seconds: Electrically heated, the furnace has a 
temperature uniformity within + 5°F., and a temperature range up to 1250°F. The 
time consumed from work chamber to quench pit is less than 10 seconds. Doors 
and elevators are interlocked and air operated. Capacity of work chamber is 600 
Ibs. of aluminum plus supporting steel 
DESPATCH CAN HELP YOU: Today, more than ever before, you need speed, plus 
uniformity and economy in all your heat processing operations, and DESPATCH 
can help you achieve all three. Don't let a defense contract pass you by because 
you haven't adequate heat treating equipment to execute it 


ops Sp en nena CALL, WRITE OR WIRE NOW! to Dept. P. 
DESPATCH engineers are ready to talk things over with you 


offer advice, or design, build and install the proper equipment 
FIFTIETH ANNIVERSARY 


for your plant. There is a resident engineer near you, who will 


assist with your heat treating requirements 
OVEN COMPANY 
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How Hot 
an a Jet 


ai Whooosshh! Jet engines generate a 
powerful amount of heat . . . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is . . . or 
rather was .. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel .. . 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 


find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 


That's only part of Hoskins’ product picture 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEI the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 


countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 










Heating elements made of 
Hoskins Chrome! deliver full- 


rated power oe their 
long and useful life. 


Darks fly better, last 
longer in today’s spark plugs 
mks to Hoskins’ spark 

plug electrode alloys 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
structural applications. 





ENTHONE CAN SHOW YOU HOW 
TO DO ANY OF THE FOLLOWING: 


Remove rust and scale from steel in an alka- 
1. line solution without any attack on the 
steel 


_— 
( iy 22 Strip nickel, lead, tin, solder, silver and cop- 


per from steel without any attack on the steel : A 
3. Electroplate on aluminum for soldering 
4, Remove excess silver solder from steel 
5. Phosphate and clean steel in one operation 


_— 
6 Prevent rusting of steel during &~ 


* drying or storage 
7. Shorten alkali cleaning time to seconds. 


8. Strip enamels from plastics 


9 Remove heat scale from copper alloys without 
* etching the base metal 


10 Chromate zinc and cadmium for high salt 
* spray resistance 


KEEP UP TO DATE. Write for check list of Enthone literature on 
over 60 products and processes for better metal finishing. 


METAL FINISHIN 
PROCESSES 
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vis 
it pays to know your 


HSM ps 


HONEYWELL SUPPLIES MAN 


Every instrument man will oe 
these catalogs invaluable 
packed with facts on thermocou 
ples, wells, tubes, thermocouple 
and extension wire, and prices 
Send for your copies today 


W. J. Kirsy, Honeywell Supplies Man in the Los convenience and economy to 
Angeles area, helps Mr. F. P. Edmonds of Lever supplies purchasing. 

Bros. Co. to select the correct precision-made Your local Honeywell Supplies Man will be glad 
thermocouple well from the wide selection covered to show you how planned buying . . . the HSM way 
in the Honeywell catalog—as part of the thorough, can help you lick your supplies : proble ms. Call 
individualized service provided by the HSM plan. him today . . . he is as near as your phone 
Complete application and pricing information on MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
all products, personal cooperation in establishing dustrial Division, 4503 Wayne Ave., Phila. 44, Pa. 
your own plant’s requirements . . . these are but Stocking points in Phila., Cleveland, Chicago, 
two of the ways that this plan can bring new Atlanta, Houston, Los Angeles, and San Francisco. 


Ho MINNEAPOLIS ll 
BROWN t*NSTRUMENTS 


© Important Reference Data Fits Wu Coritiols. 


Write for Catalog 200-2 on Thermocouple Wells . . . and for new Pyrometer Supplies Buyers’ Guide No. 100-4 


your pyrometer 
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NOW GRAPH-MO TOOL STEEL 
IN HOLLOW BAR FORM 


New “Graph-Mo Hollow-Bar” combines the faster 
machining and longer wear of Graph-Mo with the economy 


of a hollow bar section 





ADVANTAGES OF 
GRAPH-MO 
Most stable tool steel 
ever made 
Outwears others 3 to 1 
Machines 30% faster 
Minimum tendency to pick 


ADVANTAGES OF 
HOLLOW BARS 


No drilling 
Finish boring is first step 
Less machining time 


Less scrap loss 


ADVANTAGES OF 


“GRAPH-MO 


up, scuff or gall 
Uniform response to heat 
treatment of steel 











More parts per ton 


HOLLOW-BAR’ 














HE Timken Company announces a new product— 

“Graph-Mo* Hollow-Bar’’'! It gives you all the advan- 
tages of Graph-Mo tool steel, plus the advantages of a 
hollow bar section. 


If you make ring-shaped tool steel parts you can eliminate 
drilling, make finish boring your first production step. You 
save machining time, save steel! The hole is already there! 

And you get all the proven advantages of Graph-Mo— 
a special tool steel that contains free graphite and diamond- 
hard carbides in its structure. 


Graph-Mo outwears other tool steels an average of 3 to 1! 
Reports from dozens of users prove it! 

Machinability tests show Graph-Mo machines 30% 
faster than other tool steels! 

It’s the most stable tool steel made! A 12-year stability 
test of a typical Graph-Mo steel master plug gage showed 


less than 10 millionths of an inch change in dimension. 


Graph-Mo has minimum tendency to scuff, pick up or 
gall. And it gives uniform response to heat treatment. 


Add it all up and you've got ““Graph-Mo Hollow-Bar” — 
the big news of the year for makers of ring gages, dies and 
other annular tool steel parts. 


“Graph-Mo Hollow-Bar” is available in sizes ranging 
from 4" to 16” O.D. with a variety of wall thicknesses. 
Distributed through A. Milne and Company and Penin- 
sular Steel Company, it’s available in the following cities: 
New York, Boston, New Britain, Philadelphia, Buffalo, 
Pittsburgh, Cleveland, Akron, Dayton, Toledo, Detroit, 
Grand Rapids, Indianapolis, Chicago and San Francisco 

Write today for complete information to The Timken 


Roller Bearing Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: ““TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS. GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Tailor-made 


parts 


in BIG VOLUME 
at BIG SAVINGS 


A finished part for 

an electronic tube, turned 
out at the rate of 4800 
per hour. 


Highly trained Sylvania 
tool-and-die maker 
checking tolerance of 
die-stamped part. 
Because presses operate 
automatically, oper- 
ators can make 10 to 
20% work checks. 


t A typical Sylvania 
Progressive Die Stamping 


Modern Sylvania methods speed your parts production... 
give closer tolerances ...save you money! 


In producing highly critical parts for electronic tubes, 
Sylvania Too] and Die Makers eliminated 5 separate opera- 
tions and supplied twice as many parts in a given time. 

In addition to high speed, the quality of the parts 

was greatly improved and tolerances were consistently 

held within satisfactory limits. 

This example of excellent parts engineering and economy 
is being repeated over and over again by Sylvania’s 
versatile cutting and stamping methods. Find out what this 
can mean for you! No matter what type of product 

for which you need parts we welcome your inquiries. 
As the first step in the solution of your parts problems, 
write today to: Sylvania Electric Products Inc., Parts 
Division, Dept. A-17 11, Warren, Pa. 
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SYLVANIA 
V¥ 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS: ELECTRONIC TEST 
EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; 
PHOTOLAMPS ; TELEVISION SETS 





When a high-strength steel is needed 


for severe cold-formed shapes like these bumpers 





and get all of the 
requirements 
of SAE 950 


ha Mater; 
. rial m ° 
“strength, cor-ait the requi 
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Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
} gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
| of forging "“know-how"—there is no substitute for Wyman-Gordon experience. 


Standard of the Tudustry for Wore “Jhan —_ _— 


WYMAN-GORDON 


FORGINGS OF ALUMINUM * MAGNESIUM © STEEL 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


(VOOR ONGNGNGNGNONONONGN ; 
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‘Increased production 


as much as 30% per man hour’ 
..$ays Aluminum Industries, Inc. 


“Since the installation of our new Westinghouse furnace, our maintenance 
costs have been greatly reduced—with an increase in production of approxi- 
mately 30% per man-hour. Rejects have been practically nil... greatly reduc- 
ing the factors of bent pieces and production losses that were common with 
the old-type furnace.” 

Aluminum Industries, Inc., Cincinnati, Ohio, and Westinghouse engineers 
co-operated in designing this gas-fired, conveyor-type furnace to exact Alumi- 
num Industries requirements. While the furnace was designed, manufactured, 
and installed primarily for bright-annealing automotive engine valves, it has 
also been used to bright-harden other company products—proof of its 
versatility in a specialized industry. 

Gas-fired or electric, there’s a Westinghouse furnace engineered to meet 
every heat-treating need. A wide selection of standard units are available, or 
special designs can be prepared to meet particular requirements. Get the facts 
from your nearby Westinghouse representative. Ask for the 40-page book 
B-5459, or write Westinghouse Electric Corporation, Industrial Heating 
Department, Meadville, Pennsylvania, J-10384-B 





IF YOUR PRODUCT CALLS FOR 
HEAT-TREATING...1T CALLS 

FOR A WESTINGHOUSE FURNACE 
-GAS OR ELECTRIC 


HEAT-TREATING FURNACES 
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The Superior Tube That heeps Its Temper In A Hot Spot 


Producing tubing and tubular parts that stand up well even 
when the heat’s on is a Superior specialty 

One of these parts is shown above. It is a guide rail for a 
TOCCO? induction hardening furnace, manufactured by 
The Ohio Crankshaft Co., a Superior customer 

This simple tube has to be tough. Constantly exposed to 
high heat, it must retain its temper, stay hard. Continually 
abraded by the scrubbing action of the 25 pound hot-rolled 
steel slugs that ride along it, it must require infrequent 
replacement. In addition it must not crack when brazed, or 
develop cracks in use. 

Reading this list of requirements would suggest that the 
guide rail must necessarily be a brute-strong, thick-walled, 


BE SURE ABOUT TUBING—SPECIFY 


West Coast: Pacific Tube Compony, 5710 Smithway St. 
Los Angeles 22, Calif. UNderhill 0-133! 
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All analyses .010"" to %"" O.D. 
Certain analyses (.035'’ max. — 


heavy-weight. It isn't—it is a %” square Inconel* tube with 


a wall only .065” thick. It is another example of fine, small 


tubing that does a big job well. 

Producing it presented a problem—but just the type of 
problem we like to meet and can almost always solve. We have 
the right combination of engineering, research and production 
facilities that makes it easy for us to work closely with our 
customers’ designers and engineers, and to produce the tubing 
required to fit the most exacting specifications. 

If vou use small tubing and have a problem it might be well 
to check with us. We can probably help and will be glad to do 
so. Write Superior Tube Company, 2008 Germantown Ave., 


Norristown, Pennsylvania. 


ROUND AND SHAPED TUBING 
Available in: 


Carbon Steels: 


ALS.1.—C-1008, MT-1010, MT-1015, C-1118, 
mT-1020, C-1025, C-1035, E-1095 


Alloy Steels: 
ALS.A.—4130, 4132, 4140, 4150, 8630, 
€-52100 


Stainless Steels: 
AiS.1.—303, 304, 305, 309, 310, 316, 317 
321, 347, 403, 410, 420, 430, 446, T-5 


Nickel Alloys: 
Nickel, "D Nickel”*, L Nickel”*, "Monel”*, 
“K Monel”*, inconel”’*, 30% Cupro Nickel. 


Beryllium Copper 


*Reg. U.S. Trademark—International Nickel Co, 
tReg. U.S. Trademark—The Ohio Crankshaft Co, 

















You Cut Down Interruptions In Your Metal-Melting Operations 
When Norton SPECIAL Refractories are ENGINEERED for You 


You never regain the production you lose when you inter- 
rupt your metai-melting operations to patch or repair your 
furnace linings ‘ 

So, it pays you to keep your interruptions few and far be- 
tween. You can do it only with a refractory cement that fits 
your requirements exactly. ’ 

That's where Norton Refractory Research makes things easy 
for you. Tackling all kinds of high-temperature problems — 
complicated by chemical, electrical and physical variables 
and coming up with special refractories to solve them has kept 
Norton Research busy for over 40 years. And you, too, can bene- 
fit from the findings of this research 7 
; Whatever your problem, you can be sure that Norton Refrac- 

tory Research has already licked it for somebody else . . . or is 
already working on it 

That's because Norton Research works with so many different 
refractories and compositions: CRYSTOLON* silicon carbide, 
ALUNDUM* fused alumina, MAGNORITE* fused magnesia, 
and the sensational new refractory FUSED STABILIZED 
ZIRCONIA 

See how they have solved the problems of other foundries . . . 
and check whether you can get similar results 


NORTON REFRACTORIES FOR 
HIGH FREQUENCY FURNACES 
Chances are you, too, can melt more steel per lining by using 
Norton MAGNORITE cements. This applies to a wide variety 
of melts ranging from straight steel to heat-resistant compositions 
These cements have been developed specifically to be dry 
rammed and will withstand temperatures up to 3250 F. 


REMEMBER ALL NORTON SPECIAL REFRACTORIES DESCRIBED 


THIS LOW FREQUENCY INDUCTION FURNACE hos a special 
Norton MAGNORITE refractory cement lining which gives such a 
high rammed density that it resists metal penetration and 
erosion longer. 


They are designed to have a slight expansion upon maturing 
in order to eliminate any possibility of shrinkage cracks which 
might lead to furnace failure. 

For smaller furnaces, you can get MAGNORITE crucibles in 
compositions that match your needs 

For melting platinum and its alloys, you can’t beat Norton 
FUSED STABILIZED ZIRCONIA crucibles. They are not 
wetted by the metal. So, you can recover 100° of the melt 
without destroying your crucibles. You can also use the same 
crucible for different alloys without contamination, 


NORTON REFRACTORIES FOR 
INDIRECT ARC FURNACES 

More and more foundries report excellent results with Norton 
ALUNDUM and MAGNORITE crocks, covers, and cements. 
These products are, of course, made to meet individual require- 
ments. So, send along your specifications and see what our Re- 
search Department recommends... and why. 


NORTON REFRACTORIES FOR 
LOW FREQUENCY FURNACES 
Here, Norton Research has the same choice of two result- 
proved refractories: ALUNDUM and MAGNORITE cements. 
Tell us what metals you're melting: such refractory alloys as 
cupro-nickel and nickel silver; high copper alloys and Al, Te and 
Si bronzes. The one Norton ALUNDUM or MAGNORITE 
cement will be selected that will give you the longest lining life 
.a product with the high rammed density that resists metal 
penetration, erosion, and chemical attack. 


HERE CAN BE ENGINEERED TO FIT YOUR EXACT REQUIREMENTS 


THIS TILTING CRUCIBLE FURNACE hos oc pre-fired CRYSTOLON 
cover and lining of a Norton CRYSTOLON refractory cement 
which were engineered to fit this firm's individual requirements 





ee eee 
THIS HIGH FREQUENCY INDUCTION FURNACE is lined witha THIS INDIRECT ARC FURNACE owes much of its high output to 
Norton MAGNORITE cement designed specifically to be dry its lining, made of a custom-engineered Norton refractories 
rammed and to withstand temperatures up to 3250 F. cement. 


ALUNDUM CEMENTS STAND UP 

In desulphurizing ladles, which involve addition of sodium 
carbonate, Norton ALUNDUM cements have proved success- 
ful. One report from a gray iron foundry, using a 1500 pound 
“U” type ladle, shows an ALUNDUM cement lasting two to 
four times longer than any other refractory month in and 
month out. 

In steel ladles, too, ALUNDUM cement is equally successful. 
One plant, using it in a 1000 pound teapot ladle to handle stain- 
less steel, stepped up the number of heats from 47 to 103. 

Aren't results like these worth investigating? 


CRYSTOLON SLAG HOLE BLOCKS 
OUTPERFORM FIRE CLAY 

In back-slagging cupolas, Norton CRYSTOLON slag hole 
blocks have a great record of performance. Users report that 
those dense blocks hold their hole size anywhere from 8 to 
30 hours... resist slag action 5 to 15 times longer than fire clay 

show little or no signs of softening, spalling or cracking at 

temperatures as high as 3050 

Why not compare their performance with whatever you are 
now using? 


NORTON RESEARCH HELPS IMPROVE 
HEAT-TREATING AND SINTERING FURNACES 

You, too, can operate at higher temperatures and lower costs 
... thanks to the wide variety of Norton refractory products, 
engineered to fit heat-treating and sintering requirements. 

Look into ALUNDUM and CRYSTOLON hearth plates, = | 
pier brick, burner blocks, muffles, muffle plates, skid rails, re- : 
cuperator tubes, burner-tunnel and embedding cements. You'll ‘ | | Pp 
find that they combine high refractoriness, excellent thermal a x ee ee 
conductivity and stubborn resistance to spalling, corrosion, aii 
and erosion. 
NOTE: In regards to thermal conductivity, make a note of this. 
Tests by independent laboratories using standard ASTM test . is eal - = 
methods prove that Norton CRYSTOLON silicon carbide brick, 
hearth plates, etc. equal or exceed in thermal conductivity any 
other silicon carbide shapes in use today. 


~~ 


LET'S TALK IT OVER. *Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


THIS DESULPHURIZING LADLE was lined with o special Norton THESE NORTON CRYSTOLON SHAPES, according to indepen- 
ALUNDUM refractory cement which outlasts other refrac- dently conducted ASTM tests, equal or surpass in thermal 
tories as much as four to one. conductivity any other silicon carbide shapes in use today. 











SOME STRAIGHT FACTS ABOUT 
YOUR REFRACTORY PROBLEMS 


Whatever your refractory applications may be, 
here’s one basic fact to remember: 


There is no such thing as a universal refractory. 


Putting it another way, no one refractory combines 
in the highest degree such properties as resistance to 
extreme heat, thermal shock, abrasion and chemical 
reactions plus good thermal conductivity, insula- 
tion and various special electrical properties. 


That’s what complicates your choice of refractories. 
And that’s why you need refractories that are expertly 
engineered to meet your own particular combination of 
needs. 


PUT NORTON RESEARCH 
TO WORK FOR YOU 


As industry advances, refractories must constantly 
meet new problems in processing conditions. To these 
problems Norton Refractory Research applies the ac- 
cumulated knowledge and skills of over 40 years’ ex- 
perience. 


It is a continuous, full-time job, and a productive 
one for it has come up with many quality-boosting, 
money-saving answers, in many industrial fields. 


That is why it will pay you to make Norton Re- 
fractory Research a working partner in finding the 
right answers to your own refractory problems. For 
quick action, just contact your Norton Refractories 
Representative. Or write to Norton Company, Re- 
fractories Division, 406 New Bond Street, Worcester 


6, Mass. 


Special REFRACTORIES 


Making better products to make other products better 


FORM NO 1693-52.2 
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selecting 


the exact steel 


ee ae 


is almost 


this easy! 


The age of push-button steelmaking has not yet arrived. But 
many a steel buyer has learned that a buzz to his secretary 
is the first step in making contact with a team of steel experts 
who can put their special knowledge and skills to work mak- 


ing the right steel to do the job. We have this team at Inland. 


<Q» INLAND STEEL COMPANY 


38 South Dearborn + Chicago 3, Illinois 


SALES OFFICES: Chicago * Milwaukee * St. Paul * Davenport 
Kansas City * St. Lovis * Indianapolis * Detroit * New York 
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IKRPLANES are getting heavier. They are 
A getting heavier because of a considerable 
advance in performance during the past few 
years. Airplanes flying at high Mach num- 
bers, approaching and even past the sonic 
barrier, are subjected to peculiar aero-elastic 
loads which make the proper distribution ot 
mass in their structure of vital importance 
Structures whose static strength is adequate 
must be “beefed up” to meet the regpired 
torsional rigidity and to avoid undesirable 
flutter. 


coming outmoded because undesirable flying 


“Bits and pieces” design is fast be- 


characteristics can often be traced to slippage 
at joints. Consequently, materials having 
high strength-weight ratios are more and 
more widely employed in airframe structures: 
furthermore, the size of the various individual 
components is increasing 

Recently, there has been much conversa 
tion regarding the use of castings in air 
frames, be they sand or permanent mold o1 
castings produced by specialized modifica 
tions of the basic processes. It has been im 
plied that airframe designers have neglected 
this important class of constructional mate- 
rials. Nothing could be further from the truth 
Casting processes, like all others used in the 
airframe industry, have their particular scope 
and place; the casting’s place lies in the field 
of intricate configuration where it is advan- 
tageous to combine several units into one, o1 
where highly cyclic loading can be avoided 
and where their strength is such that undue 
weight penalties will not be incurred. 

It has often been stated that forgings. 
plate, sheet and other wrought products begin 
life as cast ingots and that the quality of the 
wrought product is dependent on the quality 
of the ingot. This is true; however, the 
simple statement requires qualification. No 
amount of subsequent extruding, kneading. 
upsetting, blocking, forging or rolling will 
remove all the defects found in an unsound 
ingot. Thus, the so-called “unhealed porosity” 
in aluminum alloy forgings can be traced to 
stringers or oxide inclusions occurring in the 
ingot. But to say that such a situation is the 
rule is unjust and takes credit away from the 
men constantly seeking to improve present- 
We have yet to see the like 
of the typical forging or extruded structure 
in any cast aluminum product selected at ran- 


day techniques 


dom from typical production runs of today 
Consequently, the reference to the cast 
ingot as the origin of wrought products should 


be restated in some such words as these 


By A. H. Petersen, Los Angeles, 


Starting with a sound ingot (which must be 
the premise), subsequent working improves 
properties to a degree not attainable by the 
simple process of pouring hot metal in a mold 
regardless of the controls employed. 

While much has been made of the fact 
that certain aluminum casting alloys have 
been found which on testing have a tensile 
strength on the order of 70,000 psi., such 
properties do not exist in production lots 


today. It is a well-known fact that an alumi 


The Use of Castings 


in Airframe Design 


num alloy with 4.5°. copper-containing addi 
tions will possess, in the wrought and heat 
treated state, a hardness of over 110 Brinell 
and a tensile strength of 60,000 psi., but the 
same alloy, as cast, after hardening by heat 
treatment will not develop much over 60° 
of this strength. 

Table I gives the strength values for vari 
ous wrought and cast alloys in Specification 
AN-C-5 of the Departments of the Navy, Air 
Force and Commerce and now employed in 
the airframe industry. Included is 78S, the 
newest wrought alloy being tested today, but 
for which design allowables are not yet 
established. The spread 
strength and yield strength of the wrought 
materials as compared with the cast materi- 


between tensile 


als in this table strikingly illustrates a point 
ACCEPTANCE TESTS FOR CASTINGS 


The aircraft industry probably makes 
static tests on more castings than on any 


other components of airframes, destroying 


rhe author, member of the Los Angeles Chapter @ 
was for ten years production design engineer with 
Lockheed Aircraft Corp. Three years ago he also became 
Lockheed’s representative on the Aircraft Research and 
resting Committee (Western Region) of the Aircraft 
Industries Assoc. Since this article was written he has 
joined the Harvey Machine Co. to work on the Heavy 
Press Program (large forgings and extrusions) of the 
U. S. Air Forces. Acknowledgment is made to Georg 
W. Papen of the Lockheed Aircraft Corp. for permission 
to use illustrations 
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Static 


METAL 


Testing and Flaw Detection 


three castings of the first production lot ot 
each critical casting for an Air Force plane 
In addition, standard test bars are pulled for 
each production lot of castings to determine 
if the lot meets specification values (which 
are founded on experience and on countless 
tests). It can be assumed that if these tests on 
castings, made in typical foundries through- 
out the country, should consistently show 
higher values than those of the specifications, 
these last would have been raised 

Some engineers take issue with the test- 
method of the 
production lots of castings. It 


bar evaluating strength of 


very caretul 
attention is not paid to risering and chilling. 
they have a point, since a section out of a 
'4-in. web may very well give a better value 
in tension than a ‘.-in. test bar. 

Aircraft castings are subjected to rigid 
radiographic tests and examination by fluo- 
rescent or magnetic penetrant to detect flaws 
Rejections in the product of one foundry 
which T am acquainted with are running less 
than 5° that 


foundries do not suffer a higher rejection rate 


monthly. This is not to say 
due to various reasons which have nothing 
to do with molding, pouring or heat treating 
Improper 
flash, 


wrong identification, and dimensional errors 


snagging, excessive 


grinding otf 
improper location of part numbers, 
cause the bulk of the average foundry’s re- 
jections. These are due to personnel prohlems 
and are experienced today not only by found- 
ries but by all other types of fabricators, 
including the airframe industry itself. 

A number of airframe companies have 
established radiographic standards showing 
acceptable and unacceptable internal defects 
Similar standards have recently been pub- 
Such 


standards have been used for many years and 


lished by the Bureau of Aeronautics. 


have served to establish a common ground 
of understanding, thus reducing casting re- 
jections, and assisting foundries through a 
uniform interpretation. In more or less de- 
#ree, the defects shown on X-ray negatives 
are fairly common in castings produced in 
static sand and permanent molds. Porosity, 
microshrinkage, gas holes and the like can be 
controlled. Whether they can be eliminated 
entirely is yet to be proved. 

Recently, the airframe companies on the 
West Coast, through the Aircraft Research 
and Testing Committee and the Aircraft In- 
spection Committee of the Aircraft Industries 
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Table |— Minimum Tensile Properties of 
Aircraft Materials 


(Specification AN-C-5) 








ELONGATION 


YIELD 
IN 21N 


MATERIAL ULTIMATE 


Alloys 
10,000 8 


66,000 8‘ 
73.000 R° 


Wrought Aluminum 
24S-T4 62.000 
75S8-T6 77,000 
78S 84,000 


(Bare) 


Aluminum Sand Casting 
32,000 
30,000 
12.000 


Alloys 
105 1 o 
356-T6 
220-T4 


20,000 ; 
20,000 3 
22 000 12° 


Alloys 


16,000 3 
16.000 3° 


Magnesium Sand Casting 
\Z.63-T6 34,000 
AZ YL A-T6 34,000 

Alloy 
$340 
8630 
8740 


Steel, Wrought and Heat 
260,000 
125,000 
180,000 


Treated 
240,000 10° 
100,000 


165,000 


7 
12° 








Assoc., have proposed that the continual static 
testing of castings be eliminated and replaced 
by the controlled analysis of casting defects 
on a Statistical basis 

this 


In addition to common-sense 


ap 
proach to control, it is now general practice 
to indicate on drawings the critical areas ot 
the part, the direction of loading, and othe 
wise direct the foundryman’s and inspector's 
attention to the important considerations 
REQUIREMENTS FOR USE IN AIRFRAMES 
A number of airframe factories normally 
1.33 in 
alloy 


employ factors of 1.25 or stressing 


aluminum and magnesium castings 
That is to say, if the part is a casting, the 
designer increases the loads by one quartet 
or one third, and this factor, incidentally, is 
fail to 


weight-wise with sheet metal assemblies. This 
Pr 


one reason castings often compete 
factor has steadily decreased over the past 
few vears, due to the constant efforts of engi- 
neers and foundrymen to improve design and 
technique. Today, many stress engineers con- 
tend that complex castings need no factor but 
like 
structure 


treated other 


indeterminate 


should be any type ol 


and statically and 
dynamically tested only so far as is necessary 
to determine performance under load 

As strength requirements go up, however, 
the casting finds it more and more difficult 
to compete with the wrought alloys. 
strikingly true of 
quently they are not widely used in the cast 


This is 


steel alloys and conse- 








Die Casting 





“A 


transverse direction when he can take 





/nvestment \ Casting 


advantage of its much higher proper 
lies in the longitudinal direction? 


All this is not to say that cast 





——— oa 
+ 


Sand 


lc asting | 


ings have no place in aircraft. There 


are a considerable number of castings 





fia tal 


of all types, configuration and size, 





Permanent 


Relative Cost 
(Using Sand Casting as Base) 





Maid Casting | 


Die Casting 


of various aluminum and magnesium 
alloys, employed in structures of pri 
mary and secondary importance and 
for pressure vessels, valves and fit 
tings, and wherever else they can be 
used economically and to save weight 


his is shown in Table U 








600 1200 
Quantity of Castings 
Fig. 1 
of Castings, Machined Ready for Use, 


Four Important Casting Methods 
vestment, Die Casting and Permanent 


lorm in airtrames today In contrast, con- 
sider the tons of castings used in other indus- 
tries which are of fairly heavy section and are 
used as-cast, normalized or moderately heat 
treated. With weight as his criterion, the 
average aircraft engineer will design a casting 
with widely varying sections and then de- 
mand a heat treatment to give an ultimate 
strength on the order of 200,000 psi. or better 
These are hard to produce successfully, for 
minute surface cracks occurring on shrinking 
in the mold and heat checks traced to severe 
quenching are an invitation to fatigue failure 
in service. Small wonder the aircraft indus- 
try gets the fishy stare from the tonnage 
foundry and decides to stick to machined 
parts of wrought stock which can be heat 
treated to 300,000 psi. ultimate strength. 
Again, where ductility or ability to take 
deflection is of prime importance, the casting 
takes a beating. After heat treatment, it is 
a rigid and unyielding member. Tied to sheet 
metal which 
work close to their yield 


structures 


1800 2400 3000 


Relation Between Cost and Quantity 
Indi 
cating the Approximate Break-Even Point for 
Sand, In 
Mold 


MOLDING METHODS 


The majority of the castings now 
used in airplanes are cast in sand 
molds because quantities do not gen 
erally justify the cost of permanent 
molds or other specialized processes 
These are normally used when con 
siderable machining can be eliminated or for 
pressure vessels. Die castings are attrac 
tive where dimensional accuracy is more im 
portant than structural properties. Figure | 
illustrates the point that number of castings 
required to a given design has a considerable 
bearing on the molding process. (Inciden 
tally, the only machining the normal sand 
casting gets is on mounting pads, bores and 
attachment or bolt holes.) 

Much publicity has recently been given 
the ' “advanced” casting processes and tech- 
niques which may provide greater dimen 
sional accuracy and soundness, yet it is the 
present writer's belief that sand castings are 
being produced today which are every bit as 
accurate and sound as required by the air- 
frame application. As-cast mating and 
attaching faces are employed wherever the 
elimination of machining costs justifies the 


Choice of Casting Method 


added 


expense of obtaining such smooth, no-draft surfaces 


Precision metal patterns are used for aircraft cast 


ings as a general rule. 


Paying $4000 to $10,000 


stress, the casting’s inability 
to “work” or deflect may 
cause early failure. True. 
“tri-laminar” structure of 
the casting gives it equal 
properties in all directions, 
but who would rather load 
a 75S8-T6 forging in the 


Table Il — Average Quantity of Cast- 
ings of All Types in Airplanes 








1949 1950 1951 
Transport 514 lb. 479 Ib. 
Bomber 2 658 637 
Fighter 5 184 198 
Trainer 164 177 








for precision patterns for 
typical components weigh 
ing on the order of 6 to 
20 Ib. or for 


metal or ceramic molds, o1 


specialized 


for the use of specialized 
equipment for controlling 
pressure 


and temperature 
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ye 
> FRodius 





Aluminum Sheet 


Weight 


METAL 


ri 
55 Lb 


in the mold, must certainly be justified on a 
sound economical basis. Yet the industry is 
continually paying such costs 


for the advancement of the art 


often merely 


The writer has been privileged to study 
many of the latest advanced casting processes 
and techniques, the Croning or shell molding 
process, the Parlanti, the Wessel, the Mercast, 
the Bacco, the Osbrink, the Permafuge 
others. 


and 
Each of these constitutes a step for- 
ward; each has decided limitations of source, 
cost or size, or has not advanced to become 
generally accepted as a production process. 
Some Current Problems in Substitution 
Aircraft designers are intensely aware of 
the advantages of casting large, intricate and 


Fig. 3 Wing Upper Surface Struc 
ture and Aft Section of Dive Flap 
for Fighter as a Skeet Metal Struc- 
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Magnesium Casting 
Weight 7 $ Lb 


Fig. 2 Alternative Designs for Cooling 
Duct for Cabin Supercharger. Weight of 
sheet aluminum part at left is 5.5 Ib., of 
magnesium casting at right is 7.5 lb. Despite 
the simpler design of the magnesium cast 
ing, this duct cannot be cast in production 


because of unsolved shrinkage problems 


accurate components as a single part, within 
the inherent set castings 
apart from hot and cold worked metals. Cast 
ings will continue to be employed as widely 
as these limitations permit 


limitations which 


Improvements in 
casting techniques will continue to refine 
structures, reduce porosity and microshrink- 
age, and may some day increase the physical 
Far from 
ignoring the foundry, it has been through the 
demands of the aircraft engineer, the time 
he has spent in research, the controls set up 


properties of standardized alloys 


due to his demands, and the willingness of 


ture and as Successfully Replaced 
by a Magnesium Sand Casting. The 
area is approximately 16x 26 in. 





toundries serving the in 
dustry that 


vancements are 


marked ad 
being 
made. The following illus- 
trations will attest to this 
fact and point the reasons 
for continued effort. 
Figure 2 compares 
ducts made of sheet metal 
and of a single casting 
This duct cannot be cast 
in production because of 
unsolved shrinkage prob- 
should be 
noted that it weighs 2 Ib 
more than its sheet metal 


lems, yet it 


counterpart It is no 
cheaper to 
the 

three dies and two weld- 


produce, de- 
spite elimination of 


ing fixtures, because of 
the difficult coring problems and the spe 
cial techniques required to obtain uniform 
inetal flow throughout the very thin structure 
rhe 0.10 in. required for the casting is double 
the thickness of the 0.051-in. 3S-O aluminum 
alloy sheet in the current design. This is a 
typical example of one very important reason 
why castings are not more generally em- 
ployed in aircraft 

In Fig. 3 are shown alternative designs of 


a dive flap for a fighter. The pattern alone 


Section AA 


| 
Section 8-8 


Fig. 4 D-Tube of Cast Alumi 
1um Alloy for Elevator on Fighter 


for the magnesium sand casting cost $1750, 
the casting, $85 per copy. A permanent mold 
for this casting cost over 88000, but to date 
this permanent mold has not produced a 
satisfactory casting, despite ten months’ time 
and labor. A glance at the sheet metal struc- 
ture replaced by the sand casting indicates 
why the latter was justified. 

The D-tube casting for the leading edge 
of an elevator for a fighter airplane is shown 


in Fig. 4 


NOVEMBER 


1952; P 


octal 


AGE 7 





ME 


0125 = 2.50>4 


View A-A 


ing just meets the weight of 
the sheet metal 

11.78 Ib. If the portion aft 
of the D-tube were attempted 


“us oa 


structure 


casting, problems ot 
dictate «a 


which 


metal flow would 


web thickness 


would 
increase the weight over the 
combination shown by ap 
proximately 3 Ib. and the 
tooling cost would be out of 
this world. 
Figure 6 shows an ex 
perimental air duct segment 
18 x 32-in 


opening, whose development 


of approximately 





= 
“io 1 q 
‘ 


lacie 


0125" _, 0225" 
0225" | 0100 


Fig. 5 Wing Lead 
ing Edge for Fighter 
Section CC Magnesium AZ9Y1 sand 
heat treated. The fin 
ished weight is 7.4 Ib about equiv 
lent to a sheet) metal component 


casting, nol 
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Section 8-B 


cost more than 83000. The 
fighter airplane for which it 
was intended employed tw 
ducts, each 


requiring three 


such segments. If they could have been 
successfully cast it would have saved clos« 
to $250,000 in detail sheet metal tooling. The 
casting was not used because of the difficulty 
of maintaining the 0.100-in. wall in produc- 
lion. Sadly enough, this casting met twice 
the pressure requirements. 

A sand casting can replace a sheet metal 
structure, as is illustrated by the wing leading 
edge of Fig a) 


weight to a 


This casting is equivalent in 
sheet metal 
could well be even lighter. 


component — and 

Advanced types of design such as these 
are the aim of the airframe industry and will 
become more and more prevalent as research 
continues and costs become more realistic 
Evolution is inevitable and it only requires 
a more concerted effort on the part of de- 
signers and founders alike to hasten it. 

It should go without saying that the air- 
craft designer will use every available tool to 
reduce weight and production costs. Advances 
to date within the sphere of his activity are 
directly traceable to his demands for better 
and stronger products. If castings are to 
become more widely used, their quality must 
improve in like degree and they must become 
more uniform from lot to lot. The emphasis 
will then be on more rigid controls rather 
than on relaxation of current controls. Dem- 
onstration will engender confidence. Once 
this is achieved, the casting industry will be 
busier than ever before. Se 


Fig. 6 Cast Segment for 
Could Not Be Produced 
Required Limits of Wall 


Air Inlet Duct Which 
Commercially to 
Thickness: 0.100 In 





By Walter L. Finlay, Research Manager, ©. 1. Bradford, Director of Operations, 
and G. T. Fraser, Sales Manager, Rem-Cru Titanium, Inc., Midland, Pa. 


_ ABC viewpoint appears to be an ex- chanical properties of one current line of 
cellent way for both the titanium spe- 

cialist and the occasional user to scan the 
field and examine his titanium problems in 
convenient and 


standard titanium-base products. 

The foregoing comprises, as one group 
two grades of commercially pure titanium 
useful perspective. The 
\BC’s of titanium alloys are alpha, beta and 
combined alphy-beta. 


RC-55 and RC-70; and, as a second, two 
types of alpha-beta alloys, RC-130-A and 
RC-130-B. Both groups have been described 
in considerable detail in the past. Also, it 


Also, D for detrimen- 
tal might be applied to eutectoid third phasws 
und excessive amounts of carbides. These 
and the rest of the alphabet will undoubt- 
edly be used over and over again in the dec- 
audes to come to explain the complexities 
of titanium 


The ABC of 


Titanium Alloys 


metallurgy. Somewhat over- 
simplified, however, the trio of alpha, alpha- 
heta and beta can be used to describe the 
yeneral features of all past, present and fore- 
seeable titanium-base alloys. 

The last statement may seem to be a bit 
too all-encompassing for any single general- 
ization. Nonetheless it is fortunately true 


seems today, both will continue to be of real 
that many of titanium’s complexities may be 


utility for a long time to come. But it is 
equally likely that they will be supplemented 
by all-alpha and all-beta alloys 


rather simply systematized. 

Figure | presents a basic phase diagram 
for titanium-base alloys and illustrates the 
fundamental facts of the ABC viewpoint 
hese fundamentals are that titanium trans- 
forms from hexagonal alpha to body- 
centered beta at 1625° F.; and that increasing 
amounts of many of its common alloying 


The terms alpha, beta and combined 
alpha-beta have more than purely crystal 
lographic significance. They are the best 
capsule characterizations of the general me 
Thus 
\ is alpha, for all-round perform 

(good weldability, strong both 


chanical properties of the alloys. 


elements progressively drop the lowest tem- ance 


perature at which the structure is entirely 
body-centered until, finally, it possesses that 
structure well below room temperature 
Thus the titanium metallurgist has three 
basic alloy types with which to work: alpha, 


beta and combined alpha-beta. 


cold and hot and against oxidation but 
1 bit muscle-bound in bending). 

B is beta, for bendability (excellent 
bend ductility, strong both cold and 
hot, but vulnerable to contamination 
and a big consumer of strategic alloys) 

C is combined alpha and beta for 
compromise performance (strong cold 


Industrial activity to date in the tita- 
nium alloy field has been concerned almost 
entirely with alpha-beta alloys (see “Titanium 
Alloys Today”, by Walter L 
Finlay and Milton B. Vordahl, 
Vetal Progress, 
1952). 
alloy content in the 
of 3 to 9% and have firmly 
established themselves as one 
of the foundation blocks of 
the structural titanium alloy 
industry. “% 

Table | 
properties of two such alpha- 


and warm but weak hot, good bend 
ability, moderate contamination resist 
ince, and excellent forgeability) 


Table I— Room-Temperature Mechanical Properties 


February of Titanium and Titanium Alloys 





These have a medium RC-55 
SHEET 


RC-70 
SHEET 


RC-130-A 
SHEE 


RC-130-B 
Rouiep Bar 


range PROPERTY 
Ultimate Tensile 
(1000 psi.) 130 150 
Yield (1000 psi.) j 115 140 
Elongation 2: 15 18 
Reduction in Area 0 
Proportional Limit 
(1000 psi.) 50 65 105 
Bend Ductility (T) 1.5 2.0 
Chemical Composition | Commercially Pure Mn 4° 


includes the 


beta alloys and gives the typ- 
eta alloys and give e ty] oP 





ical room-temperature me- 
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Fig. 2 Atom Arrangement for Body-Centered 
Cubic Unit Cell (Left) and Close-Packed Hexag- 
onal Cell (Right). Lighted balls correspond to 
the atoms in the diagrams. (From @ Tech Book, 
‘The Nature of Metals’, | Bruce A. Rogers) 
7 a — " = = metals the basal planes are the key pei 


formers during deformation. This can be 
\ good part of this summary ts shown readily appreciated from Fig. 1 and 2 in 
in Fig. 3 in graphical form. When examined which a particular basal plane designated 
in detail it emphasizes that the significant 0001) is shown. The triangle of atoms in 
strength-weight advantage of titanium ove the center and the hexagonal array of atoms 
other structural metals varies with tem- at the bottom of the hexagonal space lattice 
perature; more pertinent to the present dis in this figure are also basal planes. Geo 
cussion, that there are very important metrical consideration will show that, in a 
differences in the temperature dependency hexagonal close-packed structure of spheres 
of the properties of titanium-base alloys de- the basal planes are more widely separated 
pending upon whether their crystal structure than any other set of parallel planes; more 
is alpha, or beta or combined alpha-beta over, the basal planes have the densest 
The practical significance of the ABC criteria grouping of atoms. Therefore, when a hex 
is particularly evident upon studying the agonal metal such as magnesium is de- 
data in this graph. formed, the basal planes tend to act like 
The outlines of the alpha, alpha-beta, cards in a deck and slip occurs by one basal 

beta framework are shown in Fig. 1. Only plane sliding over another. 
the most pertinent features will be briefly discussed A deck of cards cannot conveniently be 
here although, to one concerned with the why and pushed into many shapes, whereas a handful 
how of plastic deformation, the crystal mechanics of clay, which can slip in all directions rather 
of metal flow in titanium and its difference from than merely between one set of parallel 


that of other metals pre- planes, can readily be 
sent a fascinating study 


Fig. 1 The ABC's of Titaniun pushed into any shape. 
Both the hexagonal Alloys and Their Crystal Structures Similarly, a conventional 
and the body-centered 





P , hexagonal metal cannot 
Crystal Structure oi Liquid : : ae oe 7 
Fitanum Alloys q slip conve nien tly 

iar to the metallurgist which is to say, without 
and he entertains some its 


fixed notions about each 


structures are very famil- 


fracturing in as 
many directions as can a 
Probably the most preva- body-centered cubic or a 
lent is that the hexagonal Body-Centered Cubic face-centered cubic metal 
structure “hexes” plastic Hence the soundly-based 


deformation. idea that the hexagonal 


This concept is log- 


structure “hexes” plastic 
ically and historically 


deformation or, more spe- 
based on the behavior cifically, that basal slip 
implies rather limited 
ability to react favorably 


of hexagonal metals such 
as Magnesium, cadmium 
and zine. In these three 











Cisse-Pacted % Alloy —> to applied stresses, par 
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Fig. 3 Ultimate Strength-Weight Com 
parison as a Function of Temperature of 
All Titanium-Base Alloys in Comparison 
With 75ST Aluminum and Stainless Steel 


ticularly bi and tri-axial loading. Also, basal 
cleavage suggests low toughness, especially 
below room temperature. 

As befits its status as middleweight 
champion* of the structural metals, how- 
ever, titanium’s alpha hexagonal structure is 
not subject to such disabilities. Its axial 
ratio of 1.59 (the ratio of height to width of 
its unit cell) is well below the 1.63 charac- 
teristic of the close-packed spheres (Fig. 1 
and 2) and illustrative of, for example, mag- 
nesium. This difference apparently has a 
profound effect on the modes of deformation 
and fracture of alpha titanium and probably 
accounts for its surprisingly good ductility 
and toughness. 

The significance of the 1.59 ratio can be 
envisioned in Fig. 1 by picturing the spheri- 
cal atoms as flattened to ellipsoids. The 
basal planes then no longer possess the great- 
est atomic density. According to Rosi, Dube 
and Alexander (“Mechanism of Plastic Flow 
in Titanium”, Journal of Metals, Vol. 4. 
1952) slip in alpha titanium does not occur 
to any very appreciable extent on the tra- 
ditional basal planes but does on the pris- 
matic (0110) and pyramidal (0111) planes 
shown in Fig. 1. 

The feature which alpha titanium does 
have in common with traditional hexagonal 
deformation (and in fact with that of all 


close-packed atoms. In the hexagonal struc- 
ture, these are common to the basal, pris- 
matic and pyramidal planes. Examples of 
these close-packed rows are the sides of the 
basal plane hexagons shown in Fig. 1. These 
comprise three directions. These plus three 
families of planes (prismatic, pyramidal and 
basal) constitute a deformation system that 
is more versatile (and therefore more duc- 
tile) than that of the basal alone. 

The body-centered cubic structure is, as 
previously indicated, still more versatile than 
that of alpha titanium. Like the latter, it 
slips in the direction of one of its close- 
packed rows of atoms. But there are four 
such in the body-centered structure. These 
are the diagonals of the cube shown in Fig. 1. 
As a result of this versatility in plastic de- 
formation, beta titanium exhibits better duc- 
tility under complex stresses than alpha. 

Thus, for example, at any given strength 
level the bend ductilities of alpha alloys are 
considerably poorer than are those of beta 
compositions. A fabricator can easily impart 
to an alpha alloy the superior bending prop- 
erties of a beta alloy simply by raising the 
temperature several hundred degrees — the 
higher the better, up to a maximum of per 
haps 1000° F. 

“Simply” is, however, a deceptive term 
to apply to this expedient when hot forming 
equipment is either not available or not feas- 
ible. In such situations, a beta alloy has an 
important advantage over an alpha alloy 
Also, an alpha-beta alloy has an important 
advantage over an alpha composition. The 
bend ductility of an alpha-beta alloy reflects, 
roughly, the proportions of alpha and beta 
present the more beta, the better the bend 
In an alpha-strengthened (and correspond- 
ingly, therefore, alpha-embrittled) alpha- 
beta alloy, the presence of some beta cannot 
make up for the alpha’s bending deficiencies 
and the bend ductilities are closer to those 
of an all-alpha. RC-130-A is an alpha-beta 
alloy with unstrengthened alpha and is one 
whose good bend ductility recommends it 
RC-139-B is 
an alpha-strengthened alpha-beta whose 
poorer bend ductility excludes it from some 
sheet applications but whose better hot 
strength fits it for plate, bar and forgings 


for sheet forming operations. 


*Based on its intermediate density and stiffness u 
combination with its strength which matches that of 
alloy steel 


metal crystals) is that the direction of slip 
hetween parallel planes is along the rows of 
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Crystal Mechanics of Ti 


where bend is not so predominant a factor 

One additional important characteristic 
in the crystal mechanics of titanium alloys 
merits mention. That is the relatively low 
strength of the two-phase alpha-beta alloys 
at temperatures above 600° F. relative to the 
single-phase all-alpha or all-beta alloys. On 
the debit side, this means lower yield and 
creep strengths for the alpha-betas in the 
important service temperature range of 600 
to 1000° F. 
ier forging and rolling in the important hot 
forming range of 1200 to 1800° F 


“On the credit side, it means eas- 


PEMPERATURE EFFECTS 


The explanation for the lower hot 
strength of the two-phase alloys is contained 
in Fig. 1. Its phase diagram shows that, as 
the temperature is raised or lowered, the 
proportions of alpha and of beta change 
Transformation of alpha to beta and vice 
versa is accomplished by shearing move- 
ments of atom planes and these are simila 
to slip movements. During any hot working 
operation, temperature changes will initiate 
these shearing movements. These cooperate 
with external stresses to cause slip and the 
net result is lower strength. 

Forging -- These crystal structure con 
siderations apply also to the temperature 
ranges employed for forging but other fac- 
tors must be considered as well. 
forging temperatures of the 
various alloys are a com- 


Generally, 


Fig. 4 
promise between the in 


Causes of Embritth + 
ment Are: Segregation During 


content; for example, the aluminum in 
RC-130-B permits higher forging tempera- 


tures than those used for RC-130-A. Thus 


ALLoy Typt 
Alpha 
Alpha-Beta 
RC-130-A 1600 to 1750 
RC-130-B 1650 to 1800 
Beta 1600 to 1700 


ForGING RANG! 
1900 to 2000° 


Up to this point, the emphasis has been 
on erystal mechanics. This emphasis is well 
deserved because of the controlling impor- 
tance it plays in the industrially interesting 
Of com 
plementary importance, however, are the ef- 


properties of titanium-base alloys. 


fects of the various alloying elements. 

One group of elements promotes (that 
is, Stabilizes over a wider temperature range 
the alpha form. This group includes carbon 
oxygen, nitrogen and aluminum. A second 
group stabilizes the beta form and includes 
hydrogen, manganese, chromium, molybde 
num, iron, vanadium, and columbium. 

The beta-isomorphous* diagram of Fig 
1 is the basic one for the beta stabilizers. It 
applies, for example, to the Ti-Mo and Ti-\ 
systems. In a number of other important 
beta binaries, however, a eutectoid reaction 
may insinuate itself as indicated in Fig. 4 
Ti-Mn, Ti-Cr and Ti-Fe are examples of this 
The third phase introduced by such eutec 
toid reactions may cause damaging embrit- 
tlement although in many cases this reaction 
is so sluggish that it appears to be inopera- 
tive in hypo-eutectoid compositions such as 

the 8% Mn and the 4% Mn 
Al alloys. 
In hyper-eutectoid com 


creased plasticity of higher 
temperatures and the de- 
creased oxidation of lowe 
temperatures. Both these 
factors are importantly af- 
tected by the crystal struc- 
ture of the alloy plasticity 
as previously indicated, and 
oxidation by the fact that 
beta is more vulnerable to 
oxidation than alpha. And 
the oxidation resistance of 
a particular crystal strue- 


Freezing; Contamination: 
and Heat Treatment During 
Which Unstable Beta Trans 
forms to Either Alpha, or to 
Alpha and a Third Phase (D) 





—---Eutectoid 


——/somorphous Liquid 


positions such as many of 
the unstable betas, however 
eutectoid third phases are 
undesirable aliens as will 
subsequently be discussed 
The alpha. stabilizers 
raise the transformation 
temperature range and so 
are characterized by termi 
nal peritectoid phase dia 
All-alpha alloys are 
examples of this type. But 


grams. 


when alpha stabilizers are 
ture may vary with its alloy added to a beta-stabilized 
titanium base, the usual ef 


fect is that the alpha stabi 


*The term beta-isomorphous 
means that the same beta form of crys 
tal structure extends from the 100% 
titanium boundary over a composition 


lizer concentrates in and 





strengthens the alpha phase 








range to room temperature while the beta stabilizer 
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concentrates in and strengthens the beta 
phase and the equilibrium relationships re- 
The 
metallurgist thereby has considerable latitude 
in tailoring alpha-beta alloys to particular 
requirements. 


main beta-isomorphous in character. 


This versatility was previously touched 
upon in referring to RC-130-A and RC-130-B. 
The former is a binary 8% Mn alloy with 
essentially unstrengthened alpha. This 
results in better bend ductility but poore: 
hot strength those 
alpha-strengthened alpha-beta 
RC-130-B (4% Mn, 4% Al). Aluminum 
not only significantly raises the hot strength 
but it also improves forgeability by raising 
the maximum forging temperature, cooling 
rate and number of reheats. 


than possessed by an 


such as 


Very large additions to titanium of a 
heta-stabilizing alloying element such as mo- 
Ivwbdenum result in a completely stable beta 
alloy. By completely stable is meant one 
which remains, regard- 
thermal and 
mechanical 


less of 
treatment 
between room temper- 
ature and the melting 
point, entirely beta 
Thirty or more pet 
cent of molybdenum 
in titanium achieves 
such an alloy but at 
the expense, of course, 
of increased density. 

Between the very 
large beta-stabilizing additions of the stable 
beta and the medium additions of the alpha- 
beta alloys is a region in which the alloys 
quite readily retain the beta structure in an 
How- 
ever, several hours to several days at tem- 
peratures in the range from 300 to 800° F. 


unstable form, even on air cooling. 


Table Il — Classification of All Structural 
Titanium-Base Materials 
Unalloyed Titanium 
a. High commercial purity (RC-55) 
b. Commercial purity (RC-70) 
All-Alpha Alloys (binary Ti-Al) 
Alpha-Beta Alloys 
a. Binary (RC-130-A; 92% Ti, 8% Mn) 
b. Alpha-strengthened (RC-130-B; 
92% Ti, 4% Mn, 4% Al) 
Beta Alloys 
a. Unstable 
(85% Ti, 15% beta stabilizers* ) 
b. Stable (65° Ti, 35% Mo) 


*Beta stabilizers are alloying elements such 
as Mn, Cr, Mo and Fe 


Classification of Alloys 


permit some of this unstable beta to trans 
form, often accompanied by embrittlement 
Thus beta alloys can be classified as either 
unstable or stable. 

The foregoing provides a framework for 
placing all titanium-base structural materi 
als in common perspective. From this view 
point, they can be classified as in Table II. 

The introductory paragraphs indicated 
that the pioneering work to date in titanium 
had been conducted with Class 1 and 3 mate 
rial; moreover, that, as more difficult’ and 
specialized requirements were placed on the 
titanium industry, the all-alpha and all-beta 
alloys would gradually be introduced and 
used. To assist this introduction and utili- 
zation, the advantages and disadvantages (to 
the extent that they are currently known) of 
each alloy type are summarized in Table Il 

All-alpha alloys accordingly appear to 

have a large future for 
a wide variety of prod- 
ucts requiring good ox- 
idation resistance, hot 
strength and weldabil- 
ity. As previously in- 
dicated, the alpha-beta 
alloys are presently 
and probably will long 
continue to be regarded 
as the wheel horses of 
the titanium stable 
More stylish and 
more skittish members of the latter are the 
stable and unstable beta alloys. As indicated 
previously and as outlined in Fig. 4, this in- 
stability can arise from at least two differ- 
ent reactions. 

The first of these is the transformation 
of some unstable beta to alpha. This can 
occur in the beta-isomorphous type shown 
by the solid lines in Fig. 4. This reaction is 
promoted by alpha stabilizers like the omni- 
present oxygen and nitrogen. The second is 
the previously discussed eutectoid reaction 
shown by the dotted lines (Fig. 4). In this 
case, the third phase (designated D) is the 
embrittling agent. 

The stylish feature of the beta alloys is 
their excellent bend ductility at quite high 
strength levels zero T 150,000 
psi. tensile and higher are quite possible in 
laboratory samples. 

The skittish feature of the beta alloys is 
their instability which 


bends at 


manifests itself by 
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Evaluation of Types 


panied by thorough 


service condition tests. 


simulated and actual 


changing a strong, ductile, tough material of 
construction to a dangerously glass-brittle 
condition. Properly controlled, this tend- 
might be quite usefully employed. 
Such control is difficult, however, since in- 
stability can be triggered by small changes 
in chemical the presence of 
contaminants and changes in thermal and 


The foregoing summaries highspot the 
good and bad features of the several titanium 
alloy types. These summaries do not permit 


ency any detailed comparisons. 


Indeed, many ol 
the necessary details have yet to be deter 
mined. And, in fact, the efforts of several 
generations of metallurgists will doubtless 
be required to dispel the unknowns so that 
titanium metallurgy will be an open book 
from A to Z. Meanwhile it is hoped that 
the ABC’s of titanium alloys will be a useful! 
framework within which to place and to 
relate much of the welcome but ever-increas 


composition, 


mechanical processing. 

The and stable beta alloys 
clearly have important roles to play where 
the combination of the highest strength and 
bend ductility is required. But, due to the 
ever-present possibility of embrittling insta- 
bility, consideration of their use should 
proceed with caution and should be accom- 


unstable 


ing flood of titanium data which is pouring 
forth at rate unmatched that of 
other new metal 


a by any 


s 


Table I1f — Characteristics of Titanium Alloys 





ADVANTAGES DISADVANTAGES 


Useful strength to almost 1200° F. Sheet bend ductility not as good as 





tesistant to air contamination to 2000 
F., thereby permitting higher forg 
ing temperatures. 

No embrittling 


sponse. 


heat treatment re 


Good weldability 


Double the strength of unalloyed 
titanium and about as strong below 
100° F. as all-alpha and all-beta 

Good ductility, including bend. 

Forging, rolling and forming easier 
than alpha and beta alloys (beta has 
better bend ductility). 

Relatively simple to produce in quan 
tity. 


Heat treatable to high strengths. 


Quenchable to give medium 
with high ductility. 


strength 


Can be heat treated to higher strength 


(with in ductility) after 
fabrication. 


some loss 
Elevated-temperature properties simi 
lar to alpha-beta alloys. 


Excellent ductility, particularly bend 

High strength useful to approximately 
1000° F. 

not require 

high strength. 


Does heat treatment for 
No heat treatment response. 


Good weldability 


tons, 


with some « omposi 


that of alpha-beta alloys and consid 
erably poorer than that of beta al 
loys 

Requires more power for hot working 
than alpha-beta alloys 


Has heat treatment response which, if 
not controlled, of 
ductility. 

Poorer weld ductility than alpha. 

Temperature ceiling for useful strength 
about 800° F 


results in loss 


Embrittled 
800° F. 

Control of composition critical. 
testricted to parts that heat 
treated after fabrication, or parts 
that require little forming after heat 
treating. 


by 24 to 96 hr. at 350 to 


can be 


Requires relatively high content 


strategic alloying materials. 


of 


Very sensitive to 
ing production. 

Sensitive to contamination 
above 1300° F. 


contamination dur 


Greater springback in forming 
Uses higher content of strategic alloy 
ing materials than unstable beta 











By Henry H. Hausner, Manager of Atomic Energy Engineering 
Sylvania Electric Products Inc., Bayside, N. Y 


ye IMPORTANCE of powder metallurgy, its 
value as a research tool and its recogni- 
tion as a production method are best charac- 
terized by the fact that three technical and 
scientific meetings on powder metallurgical 
subjects were held in Europe in June 1952 
The Fourth International Mechanical En- 
xineering Congress was held June 4 to 10 at 
Stockholm, Sweden, with an interesting ses- 
sion on powder metallurgy, the papers of 
which were presented mainly by Swedish and 
German engineers. The International Sym- 
posium “On the Reactivity of Solids” was 
held June 9 to 18 in Gothenburg, Sweden, 
with 82 papers presented by engineers and 
scientists of 19 countries. Most of thes« 
papers were of a theoretical nature, dealing 
with the reactivity in the solid state, and 15 
of these papers concerned the application ot 
this reactivity in the powder metallurgy proc 
ess of sintering. The Plansee Seminar, “Dx 
Re Metallica”, was held June 22 to 26 in 
Reutte (Tyrol), Austria. This meeting had a 
certain similarity with the Gothenburg sym 
posium, but special emphasis was given to 
powder metallurgy in a large majority of 
the papers. The bulk of the present article 
consists of a brief review of this meeting 
The European Industry —- The present 
reviewer, who attended all three meetings. 
obtained a certain insight into European 
powder metallurgy and especially into its 
Before the 
war, the center of powder metallurgy re 
search was in Europe, whereas the center of 
production was in the United States. This 
condition has changed considerably during 
the last few years 


research and development phase 


More basic research and 
development is now done in the U.S.A. than 
all the European countries together, whereas 
Europeans are more production-minded than 
ever before. The reason for this switch is 
mainly financial. (It can also be observed in 
other branches of science and technology. 

There are not enough funds available in 
most of the European countries for doing 
high-class, fundamental research work. The 
laboratories of the government-owned Euro 
pean universities were largely destroyed dur- 
ing the war and have not yet been rebuilt 
entirely, nor are they adequately equipped 
Che salaries in the universities are low and 


unattractive. Most of the privately owned 


industries were also destroyed during the 
war but were rebuilt in a surprisingly short 
time. These industries are mainly interested 
in short-term development programs which 
permit a large-scale production; fundamental 
research is therefore neglected 

This should not be interpreted to mean 
that good research work is not being done in 
Europe. In view of all their difficulties, the 
work is admirable. The center of European 
basic research work in powder metallurgy 


Austria Is Host to 


World Congress on 


Powder Metallurgy 


lies in Austria and Germany. G. F. Huettip 
and A. Smekal of the University of Graz are 
still pioneers in the field, and a new Austrian 
generation of scientists with E. Onitsch-Modl 
(Leoben) and Novotny (Vienna) is doing 
outstanding basic work. German scientists 
such as W. Jost, W. Koester, G. Masing, G. M 
Schwab, W. Seith, F. Skaupy and L. N. Stran 
ski are leading in the field of solid state 
physics as applied to powder metallurgy 

Powder metallurgy as a production meth 
od is widely practiced in England, Sweden, 
Austria and Germany. In Italy, France and 
Spain it is still in the development stage 

A new powder metallurgical method fos 
making continuous sheet and strip from brass 
and iron powder was developed by Dr. Naese1 
(Germany). Metal powders are pressed be 
tween a system of several rolls and furnaces, 
and a dense material can be obtained in this 
way. This method is probably applicable to 
several other metals and may play an impor 
tant role in the future development of pow 
der metallurgy. Another notable piece of 
European work (described in the short ab 
stract below) points the way toward the com 
mercial production of parts from aluminum 


powder — a most difficult operation 
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Fig. Metallwerk Plansee at Reutt 


Indicative of the progressive attitude of 
the industry, internationally, a seminar some- 
“De Re Metallica” 

The host was Metall- 


Plansec, the oldest, largest, and most 


what boldly called 
held in Reutte, Tyrol 
werk 


was 


progressive unit of the European plants 
Like some of the meetings in previous 
vears, the program was not organized by one 
of the technical or scientific societies but by 
a group of interested companies. This par 
Paul 
Schwarzkopf, the well-known American pio- 


ticular seminar was organized by 
neer in the field of powder metallurgy, head 
of American Electro Metal Corp. of Yonkers, 
N. Y., and sponsored by Walter J. Donnelly, 
U.S. High Commissioner for Austria. Figure 
1 shows this plant and the mountains of the 
Alps beautiful 


Approximately 300 scientists and en- 


Austrian surrounding this 
place 
sineers interested in the field of powder met- 
allurgy accepted Dr. Schwarzkopf's invitation 
to the seminar, including 15 from the U.S.A... 
representatives of the Navy and other govern- 
ment agencies as well as men from univer- 
sities and industries. It was an international 
meeting under the flags of 14 free nations 
Twenty-six technical and scientific papers 
were presented during the six-day meeting 
They were arranged in three groups: a 
Hard Metals, (b 
and c 


General Powder Metallurgy 
Physical Metallurgy 


HAKD METALS 


An important group of papers related to 
the hard metals, so called. They are placed 
lirst in this review because of the present im- 
portance of this branch of powder metallurgy 
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Iyvrol, Austria 


Phe expression “hard metals” something 


of oa first, of 
course, the sintered carbides so successful for 


misnome! brings to mind 
culling tools, drawing dies, and other uses 
requiring superlative wear resistance. They 
have been important commercial articles for 
so long that a considerable manufacturing art 
has been acquired, which is now serving the 
industry in the production of parts made of 
other sintered mixtures based on refractory 
oxides, borides and silicides, as well as cai 
bides. These parts are of the greatest impor 
tance to gas turbines, which gain efficiency 
rapidly when operating temperatures at the 
blades are increased beyond the capability ot 
the most heat resistant metallic alloys known 

C. Ballhausen (Krefeld, Germany) de 
scribed the Properties of Hard Metal Alloys. 
For comparative presentation he plotted the 
properties of the hard metal alloys containing 
tungsten carbide and titanium carbide as 
space coordinates on a rectangular base hay 
ing the volume ratio WC: TiC as abscissa and 
the cobalt content in area per cent as ordinat 
This manner of plotting data on compressive 
strength, modulus of clasticitvy, hardness 
modulus of rupture and cutting characteris 
tics is a first step toward the standardization 
of hard metal alloys. 

E. Fitzer (Technical University, Vienna 
Austria) described his work on the develop 
ment of High-Temperature Materials by Sili- 
cizing Tungsten and Molybdenum. The high 
melting metals tungsten and molybdenum, 
which are strong at high temperatures, can be 
protected against oxidation by alloying with 
silicon; tungsten can be protected up to 2000 


C. (3650° F.) and molybdenum up to 1800° ¢ 





3275" F lhe silicides of these metals have 
practical importance either in the form of 
thin surface bulk materials 
produced by powder metallurgy techniques 
Alloy formation can be restricted to the sur- 
face by catalytic reduction of silicon tetra- 
chloride with hydrogen. (This heterogeneous 
reaction can also be utilized for the manu- 
facture of MoSi, powders.) The alloying of 
the pure components molybdenum and silicon 
in the solid state proceeds too slowly for the 


commercial production of surface layers on 


coatings or 


pieces of ponderable mass, but can be utilized 
for the preparation of sintered alloys from 
line powders. The alloys of this group appear 
promising not only as heating elements but 
also for gas turbine and rocket applications 
\ complete outline of the process was re- 
cently published by the author in Berg- und 
Huttenmdnnische Monatshefte, Vol. 97, 
1952, p. 81. 


During the discussion of this paper, one 


of the hosts, Dr. Kieffer of Metallwerk Plan- 
see, exhibited several heating elements made 
from silicized molybdenum according to Dr 
Fitzer’s proposals. They were then heated to 
1700° C, (3100° F.) in air without any oxida- 
tion observable after the experiment. He 
pointed out that the life of these new silicized 
molybdenum would be 
ibout equal to the heating elements now on 
the market. 


heating elements 
If this should be true, they may 
affect greatly the future development of elec- 
tric furnaces. Dr. Kieffer also showed some 
of the new molybdenum disilicide heating 
elements made by powder metallurgy which 
withstood the same high temperature and 
which proved to 
strength. 


have mechanical 
This manufacture of heating ele- 


ments is definitely a new step in the develop- 


great 


ment of powder metallurgy technique. 
Preparation of Purest Titanium Carbide 
was described by G. F. Huettig (Technical 
University, Graz, Austria). In preparing all 
pure metal carbides, the following require- 
ments should generally be met: 
1. The chemical composition should cor- 
respond to the chemical formula. 
2. The content of free carbon should be 
as low as possible. 
3. The particle size distribution should 
be within certain limits. 
To develop his ideas in a logical way the 
speaker summarized briefly the modern prin- 


Nitrides, Borides and Silicides 


effect, may act as pacemaker for the main re- 
action, or may participate in the reaction. It 
the last, a direct carburization by the gaseous 
agent must be distinguished from an indirect 
effect, which can be described as the creation 
of equilibrium conditions that prohibit the 
existence of free graphite. 

Another series of principles discussed in 
his paper was based on the use of chemically 
active and therefore reactive starting materi- 
als, or the use of starting materials which 
during the course of the reaction produce in 
nascent state the components required to 
form the carbide.* 

R. Kieffer (Metallwerk Plansee, Reutte, 
Austria) described the Formation of Solid 
Solutions of Hard Metals. By the term “hard 
metals” the author refers to the carbides, 
nitrides, borides and silicides of the transition 
metals of the fourth to sixth groups of the 
periodic table. The borides and _ silicides 
have recently found application in materials 
for high temperature. The main constituents 
of modern tool materials are the carbides of 
the transition metals— particularly binary 
and ternary solid solutions of these carbides 

The complete solid solubility of the iso- 
morphous carbides of the metals of the fourth 
and fifth groups, as well as the partial solu- 
bility between these carbides and those of the 
sixth-group metals, was discussed. The cubic 
nitrides of the transition metals of the fourth 
and fifth groups form, with few exceptions, 
solid solutions with each other and with the 
isomorphous carbides of the same groups 
While the carbides and nitrides usually have 
simple structures, the borides and silicides 
form a large number of hard metal phases 
with comparatively complicated structures 
Isomorphous borides as well as silicides tend 
toward the formation of solid solutions, and 
Dr. Kieffer’s presentation enables the student 
to follow, metallographically as well as by 
microhardness measurements, the diffusion 
processes involved 

A summary of the work which Prof. R 
Kiessling of the University of Upsala, Sweden, 
did on ternary systems containing two tran 
sition metals and boron was presented in 
Investigations on Ternary Systems Me,-Me.-B 


*The experimental material, part of which has not 
been published previously, was obtained at the Institute 
for Inorganic and Physical Chemistry of the Technical 
University of Graz, mainly by D. Schuler. V. Fattinger and 
K. Kohla 


ciples of inorganic chemistry, which are 
mainly based on the activated-state concept 
The gas atmosphere in which the carbide is 
formed may be chosen for a purely catalytic 
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New Aluminum Powder 


METAI 


and a Discussion of the Relative Strength of 
the Bond Transition Metal, Boron. For the 
Mn-Fe-B, Mn-Co-B, Mn-Ni-B, 
Fe-Co-B the range between 33 and 50 atomic 


systems and 


per cent boron has been studied. An equilib- 
Me,Me.).B and 
B exists and the directions of the tie 
that the the 
atomic number always is concentrated in the 


rium between two phases 
Me, Me 


lines show metal with lowest 


phase richest in boron. The data prove that 
the strength of the metal-boron bond within 
a certain transition series decreases with in 
creasing atomic number of the metal 

John T. Norton 


of Technology, 


Massachusetts Institute 
Mass., U.S.A 

described his work on the Ternary System 
Tungsten-Carbon-Cobalt. 


Cambridge, 


Although alloys of 
tungsten monocarbide and cobalt have been 
extensively studied and widely used in the 
tool 


considerable uncertainty about the nature of 


manufacture of materials, there is still 


the true ternary phase diagram. Experimental 
the ternary 
2550" F 
the 
phases COrre 
the 
forme! 


established 
1400" ¢ 


addition to 


investigations have 


isothermal section at and 


have shown, in well-known 


eta phase, two new ternary 
sponding formulas 


Co.W,C 
cubic 


approximately — to 
and Co.W,,€,. The 
the latter is of 


Isomor phous 


has a 


lattice and hexagonal 


served in the analogous systems containing 


structure phases were 


iron or nickel. The reactions leading to the 
formation of these phases have been deter- 
mined and a tentative phase diagram = pro- 
stable 

On 


the basis of the proposed diagram, the re- 


posed Evidence for the existence of 


and unstable equilibria was presented 


actions during the sintering of alloys of tung- 
sten carbide and cobalt were examined and 
some of the details of the structure and phys- 
and mechanica 


ical properties of cemented 


carbide compositions were discussed 
GENERAL POWDER METALLURGY 

Leading off in a seminar on the unsolved 
problems confronting the powder metallurgy 
industry, busily engaged in the manufacture 
of bearings, porous diaphragms, small ma 
chine parts of intricate shape and good pre- 
cision, G. J Stevens Institute ot 
Fechnology, Hoboken, N. J., U.S.A.) and F. H 
Clark (President's Materials Policy Commis 
sion, Washington, D. C.. U.S.A.) discussed the 
Development of High-Strength Heat Treatable 


Comstock 
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Products From Alloy Powders. In the opinion 
of these authors, the progress in the United 
States toward the development, production 
and application of fully alloyed metal pow 
ders is one of the most significant factors in 
widening the field of powder metallurgy. The 
types of materials now being produced, thei 
general characteristics, the present preferred 
methods of fabricating pre-alloyed powders 
and the potentialities presented by the devel 
opment of high-strength, high-density, heat 
treatable materials were described at consid 
erable length 

Many of the properties of fine metallic 
powders are so different from those, for ex 
ample, of sand on the one hand and a more o1 
less viscous fluid on the other, that investi 
gators are presented with an almost unlimited 
field of 
E. Cremer 


study In this general direction, 
University of Innsbruck, Austria 
described her Determination of the Haftkra/t 
(Adhesive Force) of Metal The 


measurement of the glide angle of a powder 


Powders. 


dusted on a solid support determines a char- 
value which 
foree” or “Haftkraft” 


the surface properties of both powder and 


acteristic she terms “adhesive 


This value depends on 


support, and is inversely proportional to the 
particle diameter of the powder 

Zeerleder 
discussed his pioneering work in New 
Developments in the Powder Metallurgy of 
Aluminum. The rate of sintering of aluminum 


A. von Neuhausen, Switzer 


is Slow and this metal therefore represents a 
special case in the field of powder metallurgy 
Aluminum has so far been rarely used in the 
form of sintered products. The apparent den- 
sity of commercial aluminum powder ranges 
hetween 0.1 that an 


and 0.3 g. per cc. so 


excessively large decrease in volume must 
occur during processing to a coherent mass 
The powder Professor Zeerleder used for the 
manufacture of his sintered aluminum parts 
is trade named “S.A.P.” 


Powder 


Sintered Aluminum 
It is prepared by an undivulged 
process so that it has, in spite of very fin 
particle size, an apparent density between 0.8 
and 1.09 g. per ec. This powder is first pre 
pressed cold at a pressure between 14 and 35 
tons per sq.in. After being sintered at 500 to 
GOO? ¢ 930 to 1110°F 


then hot pressed at 35 tons per sq.in 


the compact was 
Thus, 
prepared cylinders were extruded at 500 to 
600° C. ata pressure of 35 to 70 tons per sq.in 
rhe extruded material can then be either die 
hot swaged 


forged or For some products, 


the evlinders may also be directly die-forged 





instead of being extruded. The most oul 
standing property of the aluminum alloy 
products fabricated by this somewhat com- 
plicated procedure is the very high strength, 
particulariy hot strength. This strength is 
dependent on final grain size in the product, 
and reaches, for powders in a particular size 
smaller than one micron, values exceeding 
90,000 psi. Since each individual particle is 
coated by an oxide film, no grain growth is 
observed, even after long heat treatments 
The creep strength and fatigue strength of 
S.A.P. products at 400°C. (750° F.) is also 
superior to that of conventional aluminum 
alloys. However, in the manufacture of com- 
pacts, the oxide must be closely controlled: 
higher oxide content increases the strength 
but, at the same time, reduces the elongation 
and toughness 

It would appear that the characteristics 
outlined indicate its suitability for engineer- 
ing applications in the temperature range be 
tween 200 and 400° C. (400 and 750° F.). 

H. H. Hausner (Sylvania Electric Prod- 
ucts Inc., Bayside, N. Y., U.S.A 
Effect of Lattice Changes on the Sintering 
Process. Since the rate of sintering depends, 


) discussed the 


among other factors, on the mobility of the 
atoms within the lattice, reactions which cre- 
ate lattice imperfections, lattice disturbances, 
or complete lattice changes may affect the rate 
of sintering The author discussed his 
investigations on several reactions such as 
hydrogen reduction of an oxide and the de- 
composition of a hydride. The experimental 
results showed that lattice changes as ob- 
tained in these reactions affect the sintering 
process considerably. It is his belief that 
further studies in this field will result in an 
improvement of the sintering process 

Some Observations on the Mechanism of 
Liquid Phase Sintering were made by F. V 
Lenel ( Rensselaer Polytechnic Institute, Troy, 
N. Y., U.S.A 


of a group of experimenters on the iron- 


He has been directing work 


copper, copper-bismuth, copper-lead, and 
tungsten-copper combinations. They have 
determined the rate of densification and the 
microstructures of the sintered compacts 
Liquid-phase sintering offers many advan- 
tages; it speeds up the sintering process con- 
siderably and usually results in a perfectly 
dense material. Some hypotheses concerning 
the mechanism of liquid-phase sintering were 
also presented. 

E. M. Onitsch-Modl (Technical Univer- 


sity, Leoben, Austria) spoke of the Micro- 


Mechanism of Sinteri 


hardness Test as an Auxiliary in Examining 
Sinter Changes in Complex Systems. It is a 
simple and easily mastered method to exam 
ine alloying processes which are associated 
with changes in hardness, such as the Fe-( 
alloys containing the carbide-forming ele- 
ments Cr, W, Mo and \ 
which occur, dependent on the sintering tem- 
perature, both in the basic material and dur 


Diffusion processes 


ing formation of carbide, could be registered 
easily by microhardness tests. On some sam- 
ples the speaker used the Reichert microhard- 
ness tester 

Some Contributions to the Physical Anal- 
ysis of the Sintering Process were presented 
by G. Ritzau (Krefeld, Germany Methods 
which elucidate the sintering mechanism by 
the direct measurement of changes taking 
Electrical 
conductivity and the thermo-electric potential 


place deserve special attention 
appear particularly suited for a “physical 
analysis” of this type. Whereas the variation 
of the electrical conductivity is determined 
by hoth the change in porosity and the 
changes of the crystal structure which may 
he effected by diffusion, the variation of the 
thermo-electric potential is independent of 
porosity. Simultaneous measurements of the 
two electrical parameters therefore permit the 
investigator to determine the coincidental 
changes in porosity and atomic arrangement 
The principles of the method were discussed 
for binary systems which exhibit either com 
plete mutual solubility (Ccopper-nickel) or 
complete mutual insolubility Ccopper-iron 
in the solid as well as in the liquid states 
For example, the poor sintering performance 
of nickel is clearly indicated. For sintered 
hard metals and sintered magnets, it was 
shown that the method of measuring thermo 
electric potentials is capable of recording the 
course of sintering even in complex alloys 

In the group on “Physical Metallurgy”, 
new experimental results were incorporated 
in a paper by W. Seith (University of Miin 
ster, Germany Describing New Concepts of 
Diffusion in Metals, he explained how lattic« 
imperfections are formed during the diffusion 
process; many lattices are never finally com 
pleted and a certain porosity and hole forma 
tion are observed. Seith demonstrated the 
hole formation by several photomicrographs 
of diffusion couples. The holes were observed 
especially in the regions of certain specific 
concentrations r ] 
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Plating 


METAL 


ARD AND TOUGH coatings of tungsten cat 
H bide can be plated by a process that does 
not heat the base metal above 400° F., thereby 
practically eliminating any danger of warp- 
age or of altering the structure and proper- 
the The 
tungsten this 
called Plating” by 
Linde Air Products Co., New York City 
8° 


ties of metal part. powdered 


carbide used in process 


“Flame its originators, 
contains Co, and can be deposited in 
thicknesses of 0.0005 to 0.020 in. on nearly 
all metals and alloys. As vel, a good bond 
cannot be formed between this coating and 
chromium plate, sintered tungsten carbide, 
nor on a flame-plated ground coating. ) 
Certain limitations exist as to the area 
that can be covered with the present equip- 
ment. flat surfaces 
to be used in the as-coated condition is 6 x 40 


The maximum size for 


in.; for parts to be finish ground, maximum 
width is *, in.; eylindrical objects can be 
40 in. long. Plat- 
ing on irregular shaped parts is limited to an 
contained the 
the horizontal plane, and = on 
evlinder walls to a depth 


« to 6 in. diameter and 


area within two 45° angles 


from inside 

equal to the diameter 
Although the coating 

Reckwell A-89 


it has a modulus of elas- 


is hard 
ticity of only 15 million 
psi. as compared to about 
40> million sin- 


psi. for 


tered carbide. This is an 
idvantage because even a 


light load 


coating to 


relatively 
the 


form or yield slightly and 


will 
cuuse de- 
thus it is distributed over 
the 
the 
same time, this vielding 


a larger amount of 


bearing surface: at 
more nearly conforms to 
the the 
base material load 


deformation in 
undet 


than does a less elastic 


coating which has a 


greater tendency toward 
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Faster 


cracking under similar load conditions 

The plating has been tested in serv- 
ice on a variety of items so as to obtain 
conditions of 


its performance under 


shock, friction and abrasion. For exam- 
ple, plug gages coated by this method 
showed a service life of 5 to 1 over a gage 
made of boron carbide and 3 to 1 ove 
burnishet 
the 
chromium-plated kind; a paper-slitter knife 
with this coating outlasted the steel knife 
previously 


sintered tungsten carbide: a 


produced 10 times as many parts as 


used for the same cardstock by 


two life eveles: a circular saw in a lumber 


mill has given double the usual service 


Brazing 
PROBLEM ARISING in production was solved 
Co.., 
Cudahy, Wis., and might offer similar bene 
The 
difficulty was in handling the rings of braz 
the 
trans- 


[X by Lucas-Milhaupt Engineering 


fits to others using preformed rings. 


ing metal as they were inserted into 


connectors for electrical 


The 


these rings slowed the operation. 


issembly 


formers). looseness and tangling ol 
Preforms were 
of the 


and 


made by winding wire, 


same kind used for 


then 


into 
the 
outer diameter about half through the wire 


the rings, 
coils slotting the coil along 
so each ring could easily be broken off the 


coil, one at a time (Fig. 1 Output of the 


Handling Is Obtained With These Preforims 





brazed units was increased about 60°. as a 
result of this simple idea Another cost- 
cutting technique devised by the company is 
to form washers for brazing and soldering 
by flattening rings of round wire. This re- 
duces the cost of such preforms because 
there is no scrap and less expensive dies can 
be used than with the stamping process 
Both the notched-coil rings and the washers 
ire made to customer's specifications 


Testing 


YENEKALLY SPEAKING, the easier a steel 

¥ sheet can be bent, the better are its 
drawing properties; stamping press opera- 
tors, die setters and inspectors have used 
rule-of-thumb in a rough way by bending 
the corners of the sheets with their hands. 
Charles B. Buker, a metallurgist at Jones & 
Laughlin Steel Corp., has adapted this idea 
to a test which measures the ductility of the 
sheet in relation to a standard bend. A sim- 
ple instrument was evolved by Buker and 
his associate, J. R. Speer. 

The test is made by engaging a corner 
of the sheet, applying downward pressure 
on the handle so that the base of the instru- 
ment rolls into the position shown in Fig. 2: 
simultaneously the gage is read. If the gage 
indicates that the resistance to the flexing 
force is less than 60 units, the steel can be 
drawn satisfactorily; above 60 units the steel 
will probably break during a heavy draw. 

After the flexure test is made. a sphe- 


Fig. 2 (Left) Flexure Test for Drawing 
Properties. Fig. 3—— (Right) Spherometer 
Shows Tendency for Stretcher-Strains 


rometer is used to measure the diameter ot 


the bend (Fig. 3), and this will indicate 


whether the stamping will develop stretcher- 


strains. As the diameter read on the sphe 


rometer falls below approximately 3 in., 


the point where there is no tendency for 
stretcher-strains, the degree of liability 
toward stretcher-strains is inversely propor 
tional to the decrease of the bend diametet 
Both of these instruments will be made by 
Steel City Testing Machines, Inc., Detroit 


Fastening 


ECAUSE MAGNESIUM ALLOYS have low re- 
B sistance to abrasion, special considera- 
tion must be given to this factor in the 
design of products calling for tapped holes 
This problem came up when the side covers 
of a-calculating machine were changed from 
aluminum to magnesium alloy to reduce 
their weight. Required strength at threads 
for cap screws was obtained by inserting 
helical coils of diamond-shaped wire 

The coil inserts, made by Heli-Coil 
Corp., Danbury, Conn., have an outside di 
ameter slightly larger than when installed; 
this forces a fit between insert and the tapped 
thread in the magnesium that is sufficiently 
tight to prevent the insert from backing up 
should the fastener be unscrewed. Strength 
of threads formed by the wire (of stainless 
steel to avoid a galvanic couple with the mag- 
nesium) is about 50° greater than of those 
formed in magnesium. 
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An Eminent Living Metallurgist 


L. A. Danse 


Supervisor of Materials and Processes 
Production Engineering Section 
General Motors Corp. 














I RETROSPECT, it is often the trivial things 
which loom large in shaping the destiny 
For L. 
materials and processes in the Production 
Engineering Section of General Motors Corp., 
Detroit, a pretty young Indiana girl nipped 
a youthful allegiance to the West, and the 
fatherly tutelage of “Uncle John” Keller at 
Purdue University steered to the automotive 


of men. A. Danse, now supervisor of 


industry one of its most renowned metallur- 
gists and brilliant engineering minds. At the 
sume time they brought to the @ in its pre- 
natal days an energetic organizer and tire- 
Otherwise, “L. A.” (that’s all 
anybody in the industrial world has ever 
been known to call him) might still be a 
jackleg miner, roaming the Rockies from 
Canada to Mexico in search of rich ore strikes. 

He was born in Helena, Mont., and in his 
youth followed his miner father all over the 
awakening West, with one fairly extended 
period in Deming, N. M., where he boned up 
on mining engineering. 


less leader. 


During these im- 
pressionable vears he grew to know and love 
nature the forests, the birds, the fish, the 
wild life an affection which continues to 
this day and has had much to do with his 
consuming interest in conservation and the 
control of air and water pollution 

Skipping now to the time when he jour- 
neyed to Indiana and became “civilized”, the 
young Danse spent two years studying metal- 
lurgy at Purdue. He left in 1913 to become 
general foreman in the assembly and test 
department of Atlas Engine Works in Indi- 
anapolis. Here he gained his first intimate 
knowledge of gasoline engines which was to 
stand him in good stead in his later years 
with the mushrooming automotive industry. 

“T owe a tremendous debt to Uncle John 
Keller at Purdue for having set me straight 
in my early metallurgical career,” L. A. re- 
calls; “he seemed almost more a father to 
me than to his own offspring.” 

It was probably Keller who urged him to 
take the job as superintendent of heat treat 
at Dayton Engineering Laboratories Co. 
(forerunner of GM Research and Delco, and 
the site of Boss Kettering’s early “tinker- 
ing”), but he soon returned to Indianapolis 
(the pretty girl?) to become metallurgist for 
Diamond Chain Co. There, in addition to 
supervising control of raw materials, heat 
treatment and testing of finished parts, he 
developed a novel continuous cyaniding fur- 
nace, about 14 ft. long, in which the parts to 


A Biographical Appreciation 


be hardened were carried through the hot 
bath on a conveyer chain. 

In 1916 L. A. joined the Steel Treating 
Research Club of Detroit, one of the two 
nuclei of the American Society for Steel 
Treating, now @. There were only a couple 
dozen members then who would get together 
regularly to discuss heat treating problems. 
A similar group in Chicago was known as the 
Steel Treaters’ Research Society, and it took 
the organizing ability, persuasiveness and 
spark-plugging of W. H. “Bill” Eisenman, 
plus a lot of spade work by men like Professor 
Keller and A. E. White of the University of 
Michigan, to effect the eventual amalgamation 
in 1920. Danse was chairman of the Detroit 
Chapter in 1920-21 and national vice-presi- 
dent the following year. 
heir time 
and effort in these embryonic dvs of the 
,{.S.S.T.——C. N. Dawe, Lloyd and W. P. 
“Billy” Woodside, Lans McCloud, Car! Ethier, 
Ed Stilwill, to name only a few, all of them 
destined to become metallurgical leaders in 


Many others gave tirelessly o 


the rapidly expanding automotive industry 

From the windows of his spacious office 
on the 15th floor of the General Motors Build- 
ing, L. A. occasionally finds time to look out 
across the south and west sides of the Motor 
City, doubtless calling to mind the time he 
first arrived on Jan. 12, 1918, in a blinding 
snowstorm. He was to supervise tool and 
Henry M 
He lost no time 


production heat treatments at 
Leland’s Lincoln Motor Co. 
in bringing in new ideas. His continuous 
evaniding setup was modified into a four-pot 
unit, with low-grade cyanide in the first or 
preheat pot. A sharp increase in pot life 
was realized. Another innovation was car- 
burizing camshafts in steel tubes packed 
with compound. They could be rolled easily 
through the carburizing furnace, vastly faster 
than with former box methods. 

In May 1919, Danse transferred to 
Cadillac as chief metallurgist. There was a 
big job to be done. The war was over and 
the grueling times of building Liberty engines 
on a cooperative basis were past for the auto 
builders. A new Cadillac plant was being out- 
fitted. 


old and obsolete. 


Available heat treating furnaces were 
Welding was coming in. 
Danse had his work cut out for him 
Realizing he had “found himself” and 
that the automobile was his baby, he rolled 
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METAI 


up his sleeves and waded into the new job 
with enthusiasm that has never diminished. 
He drew up the original S.A.E. specifications 
for automotive cast iron that were to stand 
virtually unchanged for 14 years. He sparked 
the further mechanization of heat treating 
operations, always stressing quality of prod- 
uct and precise control. 

While at Cadillac, L. A. became a flying 
enthusiast, and over a period of seven years 
starting in 1927 spent much of his spare time 
buzzing around the upper air in his Chal- 
lenger with Curtiss OX-5 engine, and later a 
De Haviland Gypsy Moth. By his side usually 
rested his trusty Leica camera which he still 
carries in his briefcase when making trips to 
General Motors plants throughout the coun- 
try. He is an inveterate lens hound and 
claims still to have in his files photographic 
plates which he took of the naval parade up 
the Hudson River following the Spanish- 
American War. 

Over the vears his professional interests 
broadened beyond the confines of strictly 
metallurgical work, encompassing chemistry, 
foundry, painting, 
packaging, plating and industrial waste con- 
trol. After almost 25 years as chief metal- 
lurgist, L. A. relinquished these duties to 
become a technical adviser, or trouble shooter 
calls it, on all these manufacturing 

This led to his next step up the 
ladder, when in 1944 he became assistant to 
Director Rolly Wilhite of the GM Production 
Engineering Section. 


forging, lubrication, 


as he 


phases 


In this work he is what might be called 
a clearinghouse for gathering, screening and 
disseminating technical information on ma- 
terials, processes, equipment and operations 
used throughout the 112 GM manufacturing 
plants. He is on the go almost continuously. 
attending meetings of committees, working 
groups, supervisory conferences and the like. 
all aimed at bettering manufacturing effi- 
Much of this activity leads to the 
The GM stand- 


rds book, continually in process of revision 


cleney 


development of standards 


and extension, has no counterpart anywhere 
in the world. It is the bible of suppliers, the 
envy of competitors 


- 
in the field of industrial waste control and his 


is particularly proud of his work 


efforts to minimize pollution of air and water. 
GM alone has spent $16 million in control of 
water pollution, and $27 million in control 
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of air contamination Several years ago 
Danse was appointed by the President to 
represent industry on the Federal Water 
Pollution Control Advisory Board, where he 
sponsored a national technical task commit- 
tee of the Public Health Service. 


mittee 


This com- 
industries, attacking 
the problem of waste control. 

His childhood love of the outdoors finds 
expression in Boy Scout activities. A 30-year 
he holds the Silver Beaver award 

former 


represents 35 


veteran, 


and is a scoutmaster and district 


commissioner. He has long held member- 
ships in the Izaak Walton League, Audubon 
Society, American Forestry Association. 
National Geographic Society and 
Nature Association. 


American 


This part of his life perhaps explains his 
He can and will 
deliver a bang-up sermon at the lull of a 
conversation. 


deep religious convictions. 


The story is told of a Sunday 
morning committee meeting which he directed 
in Washington during the war. L. A. apolo 
gized for having kept many of the members 
away from church and proceeded to atone for 
the breach by reading from the Scriptures for 
ten minutes. 

His memberships in engineering and 
technical societies begin with the embryonic 
@ in 1916 and now include a total of 19 
local, state, national and foreign. As might 
be expected, much of his time is spent in 
activities of the S.A.E. 
the executive committee of the Iron and Steel 


He is « member of 


Technical Committee and chairman of the 
Miscellaneous Users Panel of that committee. 
sponsor of a sectional committee on classi 
fication of materials for tools, fixtures and 
gages, and serves as S.A.E. representative to 
the Advisory Council of the Federal Specifi- 
cations Board. 

It is a fair question to ask whether L. A 
ever finds time to go home. The answer is 
There are few more de 
fathers. He will fre 
quently bring Mrs. L. A. with him to meetings 
at which he is the featured speaker 


an emphatic yes. 
voted husbands and 
always 
talking extemporaneously. 

Danse is at his best when extemporizing 
Thought keeps tumbling over thought and 
the words pour forth loudly, clearly and con 
vincingly. He would have made a great evan 
gelist. Perhaps he is an industrial evangelist 
exhorting and cajoling his listeners to sti 
more 
humanized approach to their jobs. S$ 

ArnTHUR H. ALLEN 


them toward higher efliciency and a 











Production of Uranium in the U. 8S. 


] RANIUM ore output within the United 
States remains a fraction of total output 
from the free world, and likewise a fraction of 
our total national demands. This is true even 
though domestic production has risen sharply 
over the past two or three years 

The Atomic Energy Commission's donies 
tie ore program first got under way in lat 
1948 on an exceedingly modest scale. It con 
centrated mainly upon the Colorado Plateau 
area, which is today the only significant do 
mestic source of supply 

In this area the Commission owns- and 
operates an ore-processing mill at Monticello 
Utah, and several ore-buying stations. A mill 
is under construction at Grants, N. M. Five 
privately owned mills are located in Colorado 
and two in Utah 

Production to date has come largely from 
the old vanadium mining areas of western 
Colorado and eastern Utah. To the south and 
west of this region, along the Colorado River 
lies an area as large as New England and em 
bracing some of the roughest country in the 
United States. Here is a great desert and 
mountain region essentially without roads or 
water, but containing many miles of outcrop 

During the past 18 months. the Commis 
sion has undertaken a considerably increased 
exploration effort on the Colorado Plateau, 
consisting of geological studies and a diamond 
drilling program designed to locate ore. 

In the early postwar years, the belief 
came to prevail that the availability of ura 
nium ores imposed a narrow and rigid limit 
upon atomic production, even though only 7% 
of the A. E. C. expenditures were devoted to 
all phases [of exploration, procurement, proce 
essing of ores, and preparation of feed materi 
als to reactors and diffusion plants 

Although there was little validity to the 
official doctrine that uranium ore supplies wer 
rigidly limited, this doctrine did in fact play a 


key role in early decisions as to scope and seal 
of our national atomic production effort 

This subcommittee has been informed that 
sound processes are in hand for practical and 
speedy recovery of this uranium as a byproduct 
of the Florida phosphate fertilizer industry 


The quantity of uranium obtainable 
from American sources! rises or falls with the 
degree of effort exerted to this end. Just as 
any raw material may be produced in greater 
quantities, given time and given a willingness 
to pay the necessary cost, so uranium may also 
be procured in greater quantities 

However, the United States has such great 
need for uranium and thorium that procure 


ore 


* Verbatim extracts from House of Representa- 
tives Report No. 2449 (July 2, 1952) on Raw Mate 
rials, by the Congressional Joint Committee or 
Atomic Energy 


ment from foreign sources should also be rap 
idly and substantially increased. Effort along 
these lines should reflect a sense of urgency 
created by full awareness of the possibility 
that at future date certain 
sources might be cut off 

A principal point which the subcommittee 
wishes to make as regards the availability of 
uranium ore is this: Within wide limits which 
have yet to be approached, the military are 
free to recommend allocating as large a share 
of the total national defense budgets to the 
quantity production of atomic weapons as they 
deem advisable. In other words, so far as 
uranium raw materials are concerned, the mil 
itary may ask for and get following several! 
years of ‘‘lead time’’ — as many bombs as they 
consider to be necessary to deter war or to win 
a war quickly if it comes 

+Receipts of uranium concentrates wer 
according to schedule 

Several of the existing processing 
plants on the Colorado Plateau enlarged their 
facilities and further expansion is planned 
Construction of 783 miles of access roads cost 
ing nearly $4,200,000 has been started and 
additional projects are planned. Over $600,000 
has been paid as bonuses for initial production 
to more than 450 uranium mining properties 

Initial production of uranium from phos 
phoric acid is expected this year 

In Canada, additional mill facilities are 
now in operation at Eldorado mine on Great 
Bear Lake. The first of several plants being 
constructed in South Africa to recover uranium 
from the gold ores of the Rand is nearly ready 
to start production. An agreement was reached 
with Australia to supply uranium to the 
United States 

An extensive exploration program 
tinues in the Colorado Plateau area — the 
favorable geologically in the U.S 

Scintillation-type detectors have 
veloped for use in airborne radioactivity sur 
veying About 22,500 miles of reconnaissance: 
flying was done on the Colorado Plateau ; 50,000 
miles of flying is planned for 1953 
he checked by field parties 

More than 1,000,000 ft. of exploratory 
drilling was accomplished during the year and 
1,500,000 ft. is planned for fiscal 1953. An 
improved drill-hole logging provides 
more accurate data on the radioactivity ex 
posed in these drill holes 

Loans totaling $475,000 were ap 
proved in the past six months by the Defense 
Minerals Exploration Administration for ex 
ploration and development at 14 
mines in the West 


some foreign 


ore 


ceonu 


most 


bee n cle 


Results will 


device 


over 


uraniun 


*From here on, the information is 
the 12th Semiannual Report of the 
Commission, July 1952 
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Energy 


taken 
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By Allen G. Gray, Consulting Editor to Metal Progress 


ryFVue APPLICATION of an aluminum coating 
[ to steel has long been of interest and 
numerous approaches have been followed. 
Investigations recently conducted with differ- 
ent plating baths at Battelle Memorial Insti- 
tute and at the National Bureau of Standards 
show promise of opening the door for com- 
mercial applications of electrodepositing alu- 
minum. Aluminum-coated steel has shown 
a high resistance to rusting in industrial and 


seacoast exposures, 


Recent Developments 


in Protective Coatings 


METAL 


High-purity aluminum deposits, 0.65 
mim, or more thick, were produced in Battelle 
work (reported in Journal of the Electro- 
chemical Society, Vol. 99, 1952, p. 53, by 
W. H. Safranek, W. C. Schickner, and C. L. 
Faust) from a plating bath consisting of a 
dispersion of toluene in a toluene solution of 
the fusion product of ethyl pyridinium bro- 
mide and aluminum chloride. Methyl t-buty! 
ether, or another addition agent, was used for 
improving the physical properties of the de- 
posit. The electrodeposition of aluminum 
was investigated with the objective of electro- 
forming lightweight waveguides that could 
be tested for radar wave transmission char- 
The aluminum 
dense, strong and ductile. 


acteristics, deposits were 
Further investi- 


gation on electrodeposition of 


aluminum 
from this system as a protective coating was 
recommended, Figure 1 shows an aluminum 
waveguide deposited from this bath. 

In preliminary tests, it was found that a 
bath described by Hurley and Wier (Journal 
of the Electrochemical Society, Vol. 98, 1951, 
p. 203) produced better aluminum plate than 
any of the others investigated. It was pre- 
pared by fusing one mole of ethyl pyridinium 
bromide with two moles of anhydrous alumi- 
num chloride and adding benzene or toluene 
until a second layer formed on top of the 
plating solution. Aluminum was plated on 
cathodes in the lower layer. Attempts to 
electrodeposit aluminum thicker than 0.05 
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mim. (0.002 in.) resulted in “lacy” 
metal with an unsuitable surface. The Bat- 
telle led to the selection of methyl 
t-butyl ether as the best addition agent ef- 
fecting the necessary improvements in the 
aluminum plate. The preferred bath for 
aluminum plating is composed of 32° by 
weight of a fusion product of 1 mole of ethyl 
pyridinium bromide plus 2 moles of alumi- 
num chloride, 67° 
und 1 


nodular 


tests 


toluene (sp. 
methyl t-butyl ether. 
The temperature of the plating bath was 
maintained at 30°C. (86° F.). The direect- 
current density on the cathode was 10 to 20 
amp. per sq.ft. A superimposed alternating 
1.5 to 2.5 volts was found to im- 
prove the physical characteristics of the de- 
posit. The addition of methyl t-butyl! ether 
a smooth plate did not affect the 
microstructure of the deposit. Atmospheric 
corrosion Hurley and 
Wier on steel that was plated with alumi- 
num in this type of bath showed that the 
plate retained a shiny appearance and had 
only oceasional pinholes. These pinholes did 


0.866), 


gI 


current ol 


to give 


tests conducted by 


not spread and rusting under the aluminum 
did not take place. 

Bureau of Standards’ Bath —The new 
bath developed at the National Bureau ot 
Standards (described by D. E. Couch and 
Abner Brenner at the 100th Meeting of the 
Electrochemical Society at Detroit) consists 
of an ethereal solution of anhydrous alumi- 
num chloride and a metallic hydride. Opti- 
mum concentration of the aluminum chloride 
is in the range of 265 to 400 g. per |. The 
hydride is added as lithium hydride in con- 
centrations of 4 to 8 g. per L, or as lithium- 
aluminum hydride. The bath is operated at 
room temperature and at current densities up 
to about 50 amp. per sq.ft. Anode and cathode 
efficiencies are about 100° 

The plating solution is stable over long 
periods of time if moisture is excluded. Baths 
which have absorbed moisture require the 
addition of lithium hydride to replace that 
the 
well as 
lithium hydride is required for rejuvenation 
With the optimum amount of lithium hydride 

$f to 8 g. per 1.), the aluminum deposit was 
matte and very white. The smoothest deposits 
were made using periodic reverse current 
which making the article to be 
plated alternately anodic and cathodic ac- 


decomposed by moisture. Sometimes 


addition of aluminum chloride as 


involves 





Fig. 2 Cast Magnesium Aircraft Control 
Wheel With a Bright Copper-Nickel-Cl.ro 
mium Plate. (Courtesy Dow Chemical Co.) 


Chemical Co. is shown in Table I The 
immersion dip is operated at a temperature 
of 80 to 85°C. (175 to 185° F Parts are 
immersed for 3 to 5 min., then rinsed in 


Fig. 1 — Experimental Aluminum Waveguide cold water and transferred immediately to a 
Segments Electroformed at Battelle Memorial 


copper strike bath especially designed for 
Institute. (Courtesy Electrochemical Society) 


plating over the zine immersion coating. A 
suitable copper strike bath can be prepared 


cording to a predetermined cycle. Smooth, using the following composition: 


sound deposits 0.75 mm. thick were produced, 
but they were harder and less ductile than 
deposits made with direct current. 


Copper cyanide 3.5 oz. per gal 
Potassium cyanide 6.1 
Potassium hydroxide 1.0 
Potassium fluoride 1.0) 
PLATING ON MAGNESIUM AND ALUMINUM Potassium carbonate 2.0 


rhe free cyanide should be maintained at 

Magnesium and aluminum as base metals about 1.0 oz. per gal. and the bath operated 
require special pretreatments to secure ad- in the pH range 12.8 to 13.2 at a temperature 
hesion of the plated coating, and in recent of 54 to 66°C. (130 to 150° F. Parts 


may 
years, advances have been made in develop- be transferred to 


a regular alkaline copper 
ing practical plating methods. Work con- bath after striking. Other 


metals may be 
ducted by Dow Chemical Co. resulted in a 


plated on the copper deposit Prior to the 
method for plating on magnesium that is zinc immersion pretreatment, 


magnesium 
based on a zinc-immersion pretreatment. In 


parts must be suitably cleaned and pickled 
general, the process consists of an_ initial {1 90% (by volume) solution of 85° phos- 
application of zine coating by immersion fol- phoric acid used at 
lowed by copper striking and electroplating 
in standard plating baths. The success of 


room temperature for 
aun immersion period of 1 min. has been used 
to pickle die castings of magnesium alloys 
the process is dependent almost entirely upon Plating on Aluminum — A 
the adherence of the zine coating. This 
method opens up a field for the use of 

magnesium for many applications requir- 


practical 
method for plating on aluminum alloys, de- 


Table | — Zinc-Immersion Solution for Magnesium 
ing a bright finish, resistant to tarnish, 





TOS . . ij . GRAMS PER OUNCES PER 
corrosion or wear. Figure 2 shows an CONSTITUENT optic — 


LITer GALLON 
aircraft control wheel made from a mag- 


nesium casting that has been finished in Sodium pyrophosphate (Na,P,O,) 120 
a bright chromium plate. Zine sulphate (ZnSO,-7H,O) 40) 5.2 

The composition of the zine immer- Potassium fluoride (KF) 10 1.3 
sion solution recommended by Dow Potassium carbonate (K,CO,) 5 0.67 


16 
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Pretreatment for Aluminum 


METAL 


Table Il — Potassium Bath for Tin-Zine Alloy Plating 





veloped by the Aluminum Co. of 
America, utilizes a zineate immer- 
sion pretreatment prior to plating 
in a copper strike bath. A typical 
immersion bath zine coating 
has a composition of 525 g. per | 
70 per gal.) of commercial 
76% caustic soda and 100 g. per | 
13.3 per gal.) of zine oxide 
Aluminum parts to be plated are 


for 


OZ. 


OZ. 





CONSTITUEN' 


Potassium stannat 

(Tin equivalent) 

Zine cyanide 

(Zine equivalent) 
Potassium cyanide 

Free potassium hydroxide 


Make-Up in O%. per GAL. 


STILL AND 


SARREI 
AUTOMATICS Barr 


16.0 
6.0 
1.2 
0.67 
2.8 
0.87 








immersed for a period of 42 to 2 
min. at room temperature. (Figure 3 gives 
the weight of zine deposit obtained with dif- 
ferent immersion periods on various wrought 
aluminum alloys.) The parts are rinsed and 
plated in a Rochelle-type copper strike bath 
at room temperature and then they can be 
transferred to the regular plating baths. Alu- 
minum parts should be suitably cleaned and 
pickled prior to the immersion treatment 
VIN-ZINC ALLOY PLATING 
Investigations conducted in the labora- 
tories of Metal and Thermit Corp. have re- 
sulted in a potassium-type, tin-zine alloy 
plating bath. 
has found 


It is reported that this process 
acceptance in many fields, but 
zreatest interest has been shown in the elec- 
trical and industries, where the 
combination of corrosion resistance and good 


electronic 


soldering characteristics has been particu- 
larly attractive. The 80° tin, 20 zine de- 
posit is said to be among the best corrosion 
resistant electroplates ever developed. Typical 
applications 


are: radio 


and television chassis and Fig, 3 
miscellaneous radio parts; 
hardware, including auto- , 
Periods. 


motive, followed 


industrial, 
fire 


and by 
general; extinguish 


ers; and die castings. The Aluminum ¢ 


process is 


Weight of Zine Deposit 
on Various Wrought Aluminum 
Alloys With Different Immersion 
Zine 
copper 
conventional plating. 


the 75 amp. per 
still still tanks, a 
6-volt d.c. source is usually sufficient. 

The Tin Research Institute reports that 
the cost and scarcity of cadmium has doubt- 
stimulated interest in tin-zine alloy 
plating, but this is not the only reason for 
expansion of the alloy plating process. At 
the present stage of development, according 


within 
sq.ft. 


are ot 


plating. 


10 to 
For 


range 


for 


less 


to the report, a sodium-type tin-zine plating 
bath is being used in Great Britain for finish- 
ing ol 
parts, 


motoreycle components, typewrite: 
tools, carburetors, 
equipment, and many other articles. A par- 
ticularly interesting development is the plat- 
ing of nuts and bolts and other components 
which are to be used in contact with alumi- 
num, to avoid galvanic corrosion that so 


skates, printers’ 


often occurs in assemblies where aluminum 
in contact with another metal. In salt- 
spray it was found that the tin-zine 
alloy coatings not only protected the steel 
bolts but gave rise to a minimum amount of 
corrosion of the 


1s 


tests 


aluminum plates, as illus- 

trated in Fig. 4. 
Improvement 

surface stability 


of 
of 
Ivwbdenum is one of 


the 
mo- 
the 
most important problems 


immersion 
strike and 
(Courtesy 
America) 


Is 


to be solved to promote 


of its successtul high 


> 





adaptable to 04 


— temperature use (above 





most types of plating 
equipment, including still 
tanks, 


/ 


J 
=) 
wy 


automatics, and 


barrels. Formulations of 


525-H/8” 1600° F.) in 


such appli 
1g 


cations as heat engines 


Various methods of pro 





the all-potassium 
still 
automatics, 


bath 
tanks 


\ 


suggested for 


and and for 
barrel plating are given 
in Table Il. Recommended 
temperature of operation 


ot baths 150° F 


¢ 


Weight of Coating, Mg per 





these is 


viding adequate surfac« 


protection are being 
vestigated. Work con- 
ducted at Battelle Memo- 
rial Institute 


that the siliconizing of 


has shown 


molybdenum is a very ef- 








_ © 


Cathode current densities 
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/ < 
/mmersion Time, Min 


fective way of imparting 
the 


2 3 


corrosion resistance 





of a silica glass to this highly refractory 
metal. Molybdenum may be siliconized by a 
variety of methods such as hot dipping, 
spraying and heating in a silicon pack. How- 
ever, one of the most effective methods is by 
treatment in a hydrogen-silicon tetrachloride 
atmosphere at 1830 to 2900° F., 
vapor deposition. 


employing 


The Fansteel Metallurgical Corp., who 
cooperated with Battelle in this development. 
has recently announced the availability of 
siliconized molybdenum bar, rod, wire, tub- 
ing, and fabricated parts. The siliconized 
coating is not only impervious to oxygen, but 
appears to be unattacked by nitrogen, carbon 
monoxide or the sulphurous or hydrocarbon 
atmospheres commonly resulting from com- 
bustion, and is resistant to thermal shock 
Unlike ceramic coatings, the siliconized coat- 
ing is a conductor, so that electrical contact 
Although 
the coating is extremely hard, pieces can be 


can be made through the coating 


worked to a limited extent 


Protective Coating for Molybdenum 


Fansteel reports that siliconized molyb- 
denum is an excellent material for gas and 
oil burner nozzles and jets. Coated wire can 
also be used for spark gaps in burner ignition 
systems. Parts for jets include nozzles, flame 
holders, mixers, thermocouple wells, gas 
sample tubes, and probes. Other uses in- 
clude gas-turbine combustion chambers and 
heating elements for electric furnaces. 

Battelle tests showed that in siliconizing 
molybdenum, two types of coatings are gen 
erally obtained, depending primarily upon 
the coating temperature and to a lesser extent 
on the gas-flow rate and the concentration of 
Below 1420° C. (2590 
F.), the melting point of silicon, the coating 


silicon tetrachloride 


may be either two or three-phase, depending 
on whether or not an outer layer of silicon is 
obtained. In the three-phase coating, layers 
of Si, MoSi., and MoSi are present, while the 


two-phase coating consists of an outer layer 


4 ERE PWS 
hs ae 
7 


Fig. 4 Results of Salt Spray Tests for 26 Weeks on 
Steel Screws Inserted Into Aluminum Plates. Bare 
steel screws at left; steel screws plated with tin-zin 
illov at right. (Courtesy Fulmer, Research Institut 


\ molybdenum strip that was protected 
igainst oxidation by the siliconized coating 
withstood months of heating in air to tem- 
The tife which 
may be expected in still air under conditions 


peratures exceeding 2000° F. 


of no mechanical stress is indicated below: 
TEMPERATURE XPECTED Lit 
1500° F. 6000 hr. 
2000 2000 to 2500 
2500 200 to 800 
3000 50 to 300 
The bond between the coating and the base 
metal is integral. Commercial applications 
of siliconized molybdenum will probably be 
made in the temperature range between 2000 
and 3000° F 
chromium and similar alloys. The upper 


beyond the range of nickel- 


limit is imposed by the melting point of the 
molybdenum silicides 


of MoSi, and an intermediate layer of MoSi 
Above the melting point of silicon, only the 
two-phase coating is normally obtained 
However, if deposition is carried out at high 
gas-flow rates or with high concentrations of 
SiC], in the plating atmosphere, a layer of 
molten silicon can be obtained. By using 
low flow rates or low concentrations of SiCl,, 
the formation of free silicon coatings below 
2550° F. 


silicon can be converted into molybdenum 


ean be avoided. A coating of free 
silicide by holding the coated sample at a 
temperature just below the melting point ot 
silicon. The concentration of SiCl, in’ the 
plating atmosphere and deposition tempera 
ture are not critical; almost identical per 
formance was obtained with wires given 
coatings of equal thickness at temperatures 
from 2550 to 3090° F 6 
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By J. D. Graves, Stanford Research Institute, Stanford, Calif. 


ADIOACTIVITY Is Of prime importance to pected availability of large quantities of 
R the average citizen because of its value relatively low-cost radioactive materials 
in medicine —-the treatment of cancer and would extend the range of application. 
the exact location of circulatory stoppages. Radioactive static eliminators emit 
It is of fundamental importance to the phys- alpha, beta, or gamma rays, or a combina 
icist because it is so closely related to the tion thereof. These radiations ionize the air 
structure of the atom. It is of growing im- or gas surrounding the radioactive source 
portance to the metal engineer because, afte! lonized gas is a conductor of static electric 
all, the naturally radioactive materials are itv and serves as the invisible mechanism 
heavy metals, the radium substitutes are which carries the trouble-making static elec- 
also metals, and an increasing amount ol tricity harmlessly away. Figure 1 shows how 

the eliminator functions, using paper com 

ing from a belt or roll as an example. Fric- 

a e * tion at the point where the paper leaves the 

Metals in Radioactive belt causes it to become electrically charged 
with respect to the belt. As a result, the belt 

and paper may attract each other and be- 

* e e come difficult to separate. The effect of the 
Static Eliminators radioactive static eliminator is to ionize the 
air Where the paper and belt part. The posi- 

tive air ions will flow to the paper and the 

negative air ions to the belt, neutralizing 

radioactive waste trom the plutonium piles both and eliminating the attractive forces 
consists of rare metals whose utilization re- Alpha particles (doubly ionized helium 

quires metallurgical skill of advanced degree. atoms) are very heavy and will ionize air 

Aside from the well-publicized use of only a short distance away from the source 
radioactive materials in medicine, scientific Therefore, alpha emitters must be placed 
research, and = subsurface inspection, the within a few inches of the spot where the 
rather new industrial application of “radio- static electricity is to be bled off. Where it 
active static eliminators” deserves deserip- is desirable to eliminate static electricity 
tion in Metal Progress. While most static over several small areas, such as in the 
eliminators are used in other industries, paper-belt separation, alpha-emitting elimi 
they have use and future possibilities in the nators are effective. The advantage of alpha 
metal industry; and, as already said, they particles is their high ionizing ability, allow 
depend upon metal metal of curious ing use of small quantities of radioactive 
properties. material. 

Static formation may constitute a seri- Beta particles are 7000) times lighter 
ous problem in many industrial processes. than alpha particles and ionize air out to a 
Moving nonconducting materials, such as few feet from the source of radiation. Each 
paper, cellophane, dusts and rayon, create beta particle will produce the same total 
and store static electricity at points of fric- number of ions as each alpha particle of the 
tion for example, where paper leaves a same energy, but a beta source will distrib 
roll. This is the same static known to every ute the ions through a much greater volum« 
school child who has seen a comb give off of gas than an alpha source. The numbei 
sparks or attract bits of paper on a dry day of ions per unit volume of air is correspond 
Sparks from static charges may ignite in- ingly smaller with beta radiation. Conse 
flammable dusts, metal powders, gases or quently, much more radioactive material 
vapors. Statically charged materials tend to would be required to eliminate static from 
stick together, to repel each other, or to at- the paper-belt separation process with beta 
tract foreign materials, and thus interfere particles. From this standpoint of energy 
with production utilization, beta rays are efficient for static 

Use of radioactive static eliminators is elimination only when relatively large sui 
not a panacea for all such problems, but faces must be discharged. 
their advantages insure wider adoption as Gamma-ray eliminators are in the realm 


practical experience is acquired. The ex- of possibility, with large sources of such rays 
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Their utilization, 
however, would be limited to 


in prospect 


processes where it is necessary 
to tonize large volumes of ait 
in an uninhabited or heavily 
shielded area. Gamma radiation 
could be utilized to advantage 
where the charge is drained 
through liquids or solids. 


METALS FOR STATIC ELI MINATORS 


Fig. 2 


Commercial Static Eliminator Consists 


Oniy of a Bar of Metal Holding a Foil of Radio 


active Material Such as Radium 
Polonium. (Courtesy United States Radium Corp.) 


Figure 2 shows a commer- 
cial static eliminator consisting 
only of a bar of metal holding a foil of radio- 
active material. The ionizing radiation is 
directed toward the statically charged mate- 
rial and shielded in other directions. Ra- 
dium, radium-D, or polonium may be the 
radioactive material. Radium emits alpha, 
beta, and gamma rays; radium-D > emits 
alpha and beta rays; and polonium emits 
alpha particles only. 

If the presence of beta and gamma radi- 
ation is permissible, radium has the advan- 
tage of a 1600-vear half-life (the time it takes 
for the radiation to decrease to one-half its 
original intensity Where gamma_ radia- 
tion is not permissible, radium-D may be 
used. It has a half-life of 22 vears, but is 
not practical as a beta-emitting eliminator 
because of its cost. Where neither beta noi 
gamma radiation is permissible, polonium 
may be used. This has a half-life of only 138 
days, requiring periodic replacement. 

With the exception of cobalt, all of the 
radioactive materials for static eliminators, 
now and in the foreseeable future, are rare 
and have little use other than for their radio- 


activity. Radium is a naturally radioactive 


Fig. 1 Schematic Diagram of Radioactive 
Static Elimination in a Paper Mill. Alpha 
particles, a, produce charged ions which 
are attracted to and neutralize the oppo 
site static charges on the paper and roll 


Paper 


Radioactive 
Alpho 
Emitter 


tadium-D =o 


white metal that becomes black on exposure 
to air. It decomposes water and blackens 
organic matter on contact. Radium = con- 
stantly gives off heat, its temperature being 
about a degree and a half higher than that 
of its surroundings. It decays to lead. 

Polonium occurs in nature as a radio- 
active decay product of radium. It is very 
rare and has been isolated only in small 
quantities. Beeause it decays so rapidly, it 
always exists with lead, the final decay 
product. 

Strontium is a brass-yellow metal with 
no industrial use in the metallic form. It is 
nonradioactive in the natural state, the 
radioactive form being a fission product 
which decays to zirconium. 

Cesium is a silvery white metal resem 
bling potassium. It is softer than beeswax 
and must be kept out of contact with air or 
water. The metal is used in photo-electric 
devices. [It occurs in nature only in the non 
radioactive form. The radioactive material 
is a fission product and decays to barium 

Health Hazards 


eliminators are completely safe if properly 


Radioactive static 


constructed, installed, and used. On 
the other hand, they can be serious 
hazards if misapplied. The responsi- 
bility for construction and installation 
must fall to those fully cognizant of 
the properties and potential hazards of 
radioactive materials; they must rec 
ognize and provide safeguards for 
inexperienced operating personnel 
Some commercial suppliers of radio 
active static eliminators review the 
proposed use, supervise installation 
and educate the consumer “a most 
desirable arrangement. The consumer 
should also have the eliminator and 


the surrounding equipment checked 


periodically by the supplier or a radia 


NOVEMBER 1952; PAGE 


ES 








Industrial Applications 


METAI 


tion detection service to assure its safe con- 
tinuance —— at until the particular 
device is proved safe in its environment. 


least 


A great deal of care must be exercised 
in construction of the equipment. The 
radioactive material should be completely 
enclosed so that no radiation becomes un- 
shielded and no portions of the material can 
be scraped off or will scale off to disperse 
where it can be inhaled or ingested. 

Pure alpha emitters will cause no dam- 
age outside of the body since they cannot 
penetrate the skin. If they are inhaled, in- 
xested, or absorbed into the bedy, they will 
deposit and cause tissue destruction. It is 
very difficult to enclose alpha emitters and 
still permit the alpha radiation to escape and 
be used for static elimination. The alpha- 
impregnated 
into some metal foil such as gold, and plated 
with another metal for complete enclosure. 
This plating must be very thin to allow pas- 
sage of the alpha particles. It is therefore 
delicate and must be handled carefully. In 
use, it should be mounted so that no moving 
material can contact it and no one can touch 
the plated surface. 


emitting material is generally 


Beta emitters can be encased in a more 


substantial material, such as thin metal o1 


plastic foil. Beta particles are more pene- 
trating than alpha, and strong beta sources 
may cause physical damage to a person ex- 
posed to them. 
should be 


For this reason beta radia- 


tion utilized only in an 


inaccessible to personnel for a distance ot 


area 


several feet from the source, or where shield- 
ing material (thick plastic or thin metal) is 
placed between the source and the operator 
emitters 
shielding problem. 


Gamma present a serious 
It is probable that only 
large gamma sources will find eventual ap- 
plication because of the relatively low ion- 
ization per unit With such large 
sources, personnel would have to be kept 


hundreds of yards from the eliminator, o1 


volume. 


several feet of concrete would be required 
for shielding. Gamma sources could be to 
tally enclosed in rugged containers, thereby 
eliminating the problem of dispersal. 
Radioactive static eliminators have an 
advantage over other types because there are 
no service problems ~~ no moving parts, no 
wires, and no possibility of wear or snag- 
ging. Generally, they may be installed with- 
out redesign of the process machinery. With 
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the choice of radioactive material, 
they will operate for hundreds of years. 


Commercial 


propel 


alpha-particle eliminators 
have been used most extensively in 
printing, textile and 
Dusting phonograph 


paper, 
packaging processes 
records, processing 
motion-picture film to prevent the adherence 
of dust, photographie enlarging and color 
film processing are other industrial appli- 
cations. Alpha emitters have been installed 
to take the charge from the laminated glass 
of airplane windshields that 
under lightning-like 
eliminators utilizing strontium’ 


shatter 
Beta-ray 


miaty 
discharges. 
one of the 
products of nuclear fission) and gamma- 
emitting cobalt™ (artificially produced radio- 
isotope) have been developed and operated 
The increasing availability of 
amounts of 


large 
inexpensive beta and gamma 
emitting materials suggests two applications 
of importance to the metal-processing indus- 
tries. These are speculative in nature and 
have not yet been commercially exploited. 
First is in industrial grinding operations 
where a very small particle size is desired 
\dditives or other grinding aids 


are com- 


monly used for this purpose. An important 
to eliminate 
the static charge that builds up and prevents 
The use of 
ionize the 
ambient air might obviate the need for addi- 
lives in fine grinding. 


function of these additives is 


further grinding to finer size. 


radioactive static eliminators to 


The processing of alumi 


num, and zine metal powders presents an 


magnesium, 


explosion hazard. 
metallic generally 
insulators; consequently, during normal 


Except when highly com- 
pressed, powders are 
handling in such processes as sieving, pas- 
sage down a chute, or pneumatic carriage 
through ducts, a considerable electric charge 
can accumulate. The discharge of this static, 
either through a spark or leakage through a 
high resistance, may ignite the metal pow 
der when it is in a dust cloud or in a loose 
heap. lonization of the air at the sieve, along 
the chute, or along the free fall of the metal 
powder would eliminate the danger of igni- 
tion from this source. 

Use of radiation for the elimination of 
static charges provides an effective tool for 
industry. The present low cost and fairly 
good supply of radioactive materials from 
atomic piles, together with a better under- 
standing of the properties and handling of 
radioactivity, will make this method eco- 
nomically practical for many uses. 6S 








NICKEL CAST IRON PROVIDES 


HIGH STRENGTH ano 


Water boxes produced of nickel 
cast iron by Kutztown Foundry 
2e8 & Machine Corp., for Foster 


Wheeler Corp., to obtain greatly 
improved physical and mechanicr] 
properties in these large castings. 





IN CASTINGS OF LARGE DIMENSIONS 


Here are three water boxes, weighing 21,500 pounds 
each, for a power-plant condenser system designed by 
Foster Wheeler Corporation, New York City. 


Excessive pressures of the service involved call for 
high strength, as well as high density of grain structure. 


Accordingly, these water boxes, produced by Kutz- 
town Foundry & Machine Corporation, Kutztown, Pa., 
were cast in 2% nickel cast iron. 


Meeting ASTM “Class 50” specification (minimum 
50,000 psi tensile strength) and characterized by dense 
structure with fine dispersion of graphite throughout, 
this nickel cast iron provides an extraordinary degree 
of pressure tightness under hydrostatic pressures. 


The matr:x of nickel alloyed iron closely resembles 
the pearlitic matrix found in high-carbon steels. In con- 
trast, the matrix of ordinary plain iron resembles that 
found in low-carbon steels. 


Throughout industry, nickel cast irons spell economy 
when you need strength, wear resistance and pressure 
tightness. Write for our suggestions regarding the best 
nickel alloyed iron for your specific applications. 


At the present time, the bulk of the nickel produced 
is being diverted to defense. Through application to the 
appropriate authorities, nickel is obtainable for the pro- 
duction of engineering nickel cast irons for many end 
uses in defense and defense supporting industries. 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me booklet entitled, “Guide to the 
Selection of Engineering Cast Irons.” 


Name —— Title 


Company — 


Address —— 





THE INTERNATIONAL NICKEL COMPANY, ING. wew'rore's. ny 
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r manufdcturers concerned about 
critical materials 





Government controls are pinching the raw material supplies 
of many metal fabricators. However, many of these manv- 
AUTOMOTIVE facturers who are familiar with Sharon “430” stainl 








steel have been able to quickly adapt it to their nee 
It is the best available material for many of toda 
needs. * Sharon “430” is in good supply and availa 
with few restrictions as to end use. It is a strai 
chromium stainless steel with hundreds of success 
applications. A new booklet with instructions 

a how to fabricate Sharon “430” stainless is av 
able. Get your copy by writing department 61 

Sharon Steel Corporation, Sharon, Pa. 
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30) stainless steel | —" 


eae SHARONSTEEL 











On-the-Spot 
PHOTOMICROGRAPHY 


New B&L Eyepiece Camera, fits microscope eyepiece tube; 


make your own projection slides or “work-in-progress” rec 


ords. 35mm roll film or 244” x 314” film pack or cut film. 


Pictures-in-a-Minute 
PHOTOMACROGRAPHY OR 
PHOTOMICROGRAPHY 
New B&L Polaroid Land Camera attach- 
ment with reflex back, for B&L low and 
high power camera equipments. The print 
is automatically processed as film is ad- 


vanced for the next picture. 


cM 
Metallurgical 
Microscope 





Photo- 
macrographic 
] Equipment 
Stereo- 
microscopes 


Whatever your metallurgical problem, 
there’s an instrument or combination 


of equipments in the Bausch & Lomb line 
to help you solve it. And there are 


Balphot Metalliograph 


important accessories, like those shown Research Metallograph 
above, to increase the scope 

of the basic equipment you choose. 

You can save time, money and materials. . . in — 
research, quality control and production 


. ESET ee 
... With 
the proper B&L equipment and operating procedures. 


ILS Metallograph 
Let us show you how. No obligation, of course. 
WRITE for complete information. 
Bausch & Lomb Optical Co., 


63811 St. Paul St., Rochester 2, N.Y. 


®/ Bausch & Lomb 
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By W. A. Maxwell and Paul F. Sikora, Members of Technical Staff, Lewis Flight Propulsion Laboratory 


N AN EFFORT to conserve critical materials 
| and increase operating temperatures, sev- 
eral ceramics and ceramals are being inves- 
tigated at the N.A.C.A.’s Lewis Laboratory 
for possible use in turbine blade and other 
high-temperature applications in which com- 
ponents are subject to severe continuous 
stress. For such uses, the long-time prop- 
erties, stress-rupture strength and creep are 
criteria for the evaluation of new materials. 
Therefore, considerable attention has been 
devoted to the development of convenient 
techniques for determining these properties 
Although actual data cannot yet be given 
for the materials tested, the apparatus and 
methods of testing are of interest. 

Most of the problems encountered when 
testing ductile alloys such as furnace 
design, instrumentation, and temperature 
gradients are also encountered when test 
ing brittle materials. The most important 
new difficulty is alignment of the specimen 
to prevent failure in bending; a small mis- 
alignment which could be ignored in metal- 
lic alloys is fatal to a brittle material 
Solution of this problem is possible by one 
of three methods. 

The first method requires careful pre- 
alignment of the specimen in precisely ma- 
chined and adjusted grips. The assembly 
could be checked at room temperature by 
using strain gages but no positive assurance 
exists that room-temperature conditions 
would be maintained during high-tempera- 
ture testing. Experience at the 
Laboratory has shown the method to be 


Lewis 


satisfactory, although laborious and _ time- 
consuming, for short-time tensile testing.* 

The two other methods depend on 
alignment by deformation or cushioning of 
some portion of the gripping mechanism 
Since the brittle material cannot deform 
plastically to alleviate bending stress, the 
corrective deformation would be made to 
take place in the grips holding the specimen 
This principle can be applied by two meth- 
ods. One requires a comparatively long 
specimen so the grips or holders remain 
outside the furnace. The specimen can then 
be seated in a material which is plastic at 
room temperature (or at least below test 
temperature). 
Ohio State 


A method as developed at 


University? * appears quite 


National Advisory Committee for Aeronautics, Cleveland 


attractive, especially for test temperatures 
above 2000° F. 

Our method uses a comparatively short 
specimen completely in the furnace and 
held in grips of a material having sufficient 
plasticity at the test temperature to assure 
alignment. The specimen is aligned at room 
temperature and a small pre-load draws il 
into position during heating to test tempera 
ture. An advantage of this method is that 
a comparatively small 


specimen may be 


Stress-Rupture 


and Creep Testing 


of Brittle Materials 


used, which is an important consideration 
when materials to be tested are availabl 
only in laboratory quantities and are fabri 
cated by Also the 
method closely resembles the conventional 


laboratory methods. 


test techniques commonly used for high- 
temperature alloys. 

The greatest difficulty with this method 
is in the selection of a grip material. The 
high-temperature alloys, especially the more 
machinable ones, have high creep rates al 
2000° F., 


sult from excessive creep. On the other 


and failure of the grips might re- 


hand, the higher the creep rate, the greater 
the cushioning effect for alignment will be 
Experiment showed that the creep rate of 


*1. “Initial Investigation of Carbide-Type Ceramal 
of 80 Per Cent Titanium Carbide Plus 20 Per Cent Cobalt 
for Use as Gas Turbine Blade Material”, by C. A. Hoff 
man, M. G. Ault and J. J. Gangler, N.A.C.A. TN 1836. 

2. “Equipment for Processing and Testing Cermet 
Solid Bodies”, by A. R. Blackburn and T. S. Shevlin 
Ohio State University Research Foundation Project 252 
(341), Report No. 50, A.A.F. Contract W33-038-ac 14217 

3. “A Tensile Test Machine for Brittle Materials”, 
by H. R. Lowers, Ohio State University Research Foun 
dation Project 252 (341), Report No. 36, A.A.F. Contract 
W33-038-ac 14217. 
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Elements of Gripping Mechanism 
Specimen mounted in holders 
Platinum extensometet 
Specimen; D Inserts 

Holders; F Pins 

Air-cooled pull rods 

Cooling air lines 


in alloy such as Inconel “X” was sufficient 
for cushioning but not so great as to cause 
failure of the holders at the highest stresses 
used in our test program. 

Grips and 
Fig. 1. All parts are machined from an- 
nealed Inconel “X”. 
ittach the specimen to sleeve-like holders 


accessories are shown in 


Split wedges (inserts 
Holders are joined to pull rods by large pins 
To minimize creep in the pull rods, they are 
air cooled, an effect which probably does 
not extend further than the 
of the pins. 


upper surface 
Specimens have been used in lengths 
from 3 to 4 in., usually 3% in., with a 
diameter of 0.250 in. and length of 1% in 
The conical ends, which have a 
eliminate threading and 


10° angle. 
the 
The small 
gage diameter reduces the stress in the hold- 
ers but 


increase ease 


of fabrication and mounting. 
also surface-to-mass 
ratio; however, it might be argued that the 
surface-to-mass 


increases the 


ratio for stress-rupture 
specimens should be comparable with that 
of the actual component for which the ma- 
terial is intended, and the J-33 jet engine 
turbine blade has a ratio of surface to mass 
comparable to the !,-in. diameter specimen 

Platinum extensometers are used, such 
is described by Fellows, Cook and Avery in 
their article “Precision in Creep Testing”, 
Transactions, A.1.M.E., Vol. 150, 1942, p. 358 


This extensometer consists simply of a rod 


ind a affixed 


tube with 

The rod slides within the tube and 
creep is measured by the change in distance 
between marks on these two platinum parts. 
Equipment assembly, and telescope used to 


to the specimen 
cement 


measure the elongation, are shown in Fig. 2. 
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\ precision of 0.001 cm 
in l-in. gage length (or 
about 0.04% ) is obtained 
The glow of the hot fur 
quite 
for viewing the extensom 
eter at 1800 and 2000° F 
1600° F 
tow 
dark for convenient read 
ings. It 


nace is adequate 


However, at 
the furnace is much 
was discovered 
that if a small quartz rod 
wus inserted obliquely through the furnace 
wall, it would carry the light of a flashlight 
bulb at the outer end of the quartz rod suffi- 
ciently to illuminate the inside of the fur 
nace brilliantly. 
As mentioned previously, the creep ot 
the holders 
and a 


advantage 
this 
creep is large enough to drop the beam, yet 
the beam must be kept level to avoid bend 


Inconel is both an 


disadvantage. In any event, 


ing the specimen and changing the actual 

load applied. 
The total extension along the specimen 
axis, due to creep and thermal expansion, is 
25 to 0.50 in. or 


from 0.2; Since hand 


methods for correcting this extension are 


more. 


rather rough, both in regard to time inter 
vals and violence to the specimen, it became 
apparent that an automatic leveling device 
was necessary. As shown in Fig. 2 at left 
foreground this consists of a rather comple. 
gear train having a stepdown of 18,000 to 1 
The train is through the 


drive screw to the lower pull rod and is 


gear connected 
driven by a reversing electric motor, actu 
which contact the 
beam at top or bottom as it rises or falls 


ated by microswitches 
With this arrangement a drop in the beam 
due to a change of 0.001 in. in length on the 
specimen will 
rected. 


axis be automatically cor 
The speed of motion on the speci 
men axis is approximately 0.003 in. per min 

Probably the most important technique 
in what might be called the creep-cushioning 
method is proper preloading of the speci 
men. General practice is to apply a stress 
of approximately 2000 psi. and to maintain 
this the specimen is being 
heated to the test temperature and for a 


stress while 
l-hr. soak period thereafter. Since a conven 
tional platinum-wound tube furnace is used 
this heating period usually extends over 
night. Once the system is at 2000° F., the 
remainder of the load is applied in 4000-psi 


increments at 15 to 20-min. intervals. At 





lower temperatures the plasticity of — the 
grips is less and the loading rate is more 
critical; several hours are required to apply 
high loads at 1600°F. While this preload 
ing appears essential for alignment, it has 
some tendency to obscure first-stage creep 

What happens to a set of grips after 
repeated tests at 1800 to 2000°F.? After 
2000 to 3000 hr. at these temperatures the 
Nat tops of the conical inserts have bulged 
upward into a considerable dome, and the 
inboard surface of the holders is no longe 
flat. Despite this deformation these inserts 
and holders are probably as satisfactory for 
use as a new set and are good for considet 
able life. The pins have bent so much they 
will be discarded, but fortunately they are 
the most easily fabricated component. 

The limitations as regards stresses and 
times at given temperatures can best be 
shown by a tabulation. In the last column 
are given the times for which the method is 


Fig. 2 Gear Train for Automatic Com 
pensation of Creep in Specimen and 
Telescope for Measuring Elongation 


Testing Brittle Materials 


TEMPERATURE 
1600° F 
sow 10,000 

20,000 


STRESS Lirt 
25,000 psi 2000 to 10,000 hi 
1200to 5000 

200 to 1000 
ooo 10,000 wWoto 1000 
15.000 R5 to Saou 
20M 7.500 150 to 750 
15,000 20 to 150 


believed suitable; the minimum has in éach 
instance been exceeded by actual tests and 
the maximum is an estimated value 

To Summarize: Consistent data have 
been obtained with this method and the lim 
ited seatter of individual determinations has 
indicated the validity of the results. A spec 
imen has vet to break in the grips, and there 
has been no failure which would be attrib 
uted to misalignment. Thus, a convenient 
method for stress-rupture determinations on 
brittle materials has been developed to the 
point where it can be recommended to those 
interested in the problem 6 








By Alfred Clift, Department of Research and Technical Development 
Stewarts and Lloyds, Ltd., Bilston, Staffordshire, England 


rPX\HE RAPID recent development in Britain 
I of steel tubular 
members can be attributed to advances in 
welding techniques, and to the fact that 


welded and tubes of carbon 


structures made of 


seamless steel 
and high-tensile steel are available in a wide 
range of sizes. Ordinary structural shapes 
may not be used in thin sections due to pos- 
sible loss of metal by corrosion and to the 
necessity for stiffness. These restrictions do 


not apply in the same degree to tubular sec- 


Protection of Tubular 


Structures From the Weather Wis 


by Metallizing 


METAL 


tions, as they are by virtue of their shape 
much stiffer than open rolled sections and 
consequently liable to handling and 
This, coupled with the 
better local buckling and torsional resistance, 


less 


transport injuries. 


gives the tubular section decisive advantages. 
Where wind stresses govern the design, as 
for instance in towers and masts, the smaller 
exposed areas are also of considerable im- 
Welded tubular steel structures 
thus combine strength and rigidity with the 
advantages of light weight, 


vrea and a clean appearance. 


portance. 


small surface 

This paper, however, is not so much 
concerned with the design aspect as with the 
protection of such structures against atmos- 
pheric corrosion. In this respect, the smooth, 
rounded surfaces and the absence of sharp 
projections and difficult of 
facilitate painting operations and give longer 
life to the coating. 


spaces access 


Fears have been raised as to the dangers 


of internal corrosion of tubular members, 


since usually they are not large enough to 


inspect and maintain. In my experience, 


however, no corrosion takes place in a sealed 
tube, the 


since all usual corrosion agents 
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present in the atmosphere are absent or in- 
sufficient in quantity. Sealing of all tubes. 
even by the addition of welds otherwise 
superfluous, is therefore a basic part of the 
technique developed by Stewarts and Lloyds 
Steel structures may be installed in rea- 
sonably dry sheltered positions, such as roof 
trusses in houses, or they may be exposed 
to highly corrosive industrial atmospheres 
While a great variety of protective treat- 
ments may be applied, painting is the sim- 
plest form of protection that 

ean be applied after fabrica- 

tion. Much 

given to the painting opera- 

tion, and it 


study has been 


has been shown 
that surface preparation is the 
most important factor. 

generally accepted 
that 
ably shorten the protection af- 


mill seale can consider 
forded by paint. Nevertheless. 
it is not always easy to remove 
from ordinary structural 
shapes. As will appear in this 
article, mechanical equipment 

handles this matter neatly for tubes. 
Experience fortifies the results of ou 
own tests, and shows that descaled surfaces. 
subsequently painted, not only give longet 
life appears, but 
level out the performance of various paints 
to such an extent that a much wider range 
of primers may be used, some costing con- 


before visible corrosion 


siderably less than others often specified. 
Whether or not the 
beforehand, there is always the possibility 


steel is descaled 
of accidental damage by subsequent 
dling. If 
observed, 


han- 


such damaged not 


rusting 


areas are 


local may before 
routine maintenance painting. Nevertheless, 
where proper attention can be given during 
and after erection, and damaged spots re- 
touched, painting can be a very satisfactory 
form of protection, particularly if applied to 
au properly desealed surface. 


occur 


PROTECTION OF STRUCTURES BY METAL COATING 


Articles or subassemblies made in mass 
production, handled or after 
painting, are likely to be damaged mechan- 
ically, and it may be necessary to consider a 


and stored 





more robust form of protection such as that 
afforded by metal coating. 

Hot dip galvanizing has been used ex 
tensively in Britain for this purpose for 
many, many years. Galvanizing is naturally 
limited to sizes and shapes of finished as- 
semblies which can be accommodated by the 
available tanks. This can be overcome by 
protecting the component tubes in straight 
lengths before fabrication, and afterward 
repairing any damage that may be sustained, 
particularly at welded joints, by metal spray- 
ing with a hand gun. Much can be said for 
this technique; the stock components can be 
stored (even out-of-doors in a protected con- 
dition) until such times as they are required 
for fabrication. No difficulties have been 
experienced in producing sound joints on 
galvanized tubing by electric welding, using 
the same technique as for ordinary unpro- 
tected mild steel. The zine oxide fumes, 
which may be objectionable, are extracted 
by the arrangement shown in Fig. 1. 

After welding, the joints can best be 
protected by metal spraying. Sprayed metal 
is normally applied only to surfaces which 
have previously been grit or shot-blasted: 
while this gives the best results, it is not 
necessary where only “touching up” is re- 


quired Adjacent areas of good surface 


Spraying of Welded Joints 


can be protected by masking with adhesive 
or common electrician’s tape before blast 
ing the joints. I have found, however, that 
welded joints in galvanized tubing can be 
given a good measure of protection by spray 
ing zine with a portable “metallizing™” gun 
without prior shot-blasting, providing the 
joints are first carefully chipped and scratch- 
brushed and preheated to a temperature of 
about 300° F. by flame or otherwise. The 
coating over the weld should be at least 0.005 
in. thick, to give protection equivalent to the 
adjacent hot-dip coating of about 2 oz. pet 
sq.ft. A large spread of coating is unneces- 
sary, for while this will adhere tightly to the 
old coating at the edge of the joint which 
has been roughened or partly damaged by 
the welding heat, it is less firmly adherent 
to the undamaged galvanized surface further 
away from the joint. This wasteful spread 
of sprayed metal coating can be reduced to a 
minimum by holding the spray gun close 
say 2 to 3 in. distant from the joint 

An additional sealing line of zine-rich 
paint can also be applied to the junction 
between the sprayed metal coating and hot 
dip galvanizing. 

Welds on galvanized tubing. treated in 


Fig. 1 Fume Extractor in Use When Welding Galvanized Tubing 
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Fig. 2 General View of Plant for Grit-Blasting in middle ground, dust arrester at left behind 
Straight Lengths of Tubing and Metallizing With man at feed table. Coils of wire for metallizer 
Rither Zine or Aluminum. “Wheelabrator”™ in right foreground and run-out table beyond 


Fig. 3 4 2'-In. Tube Is Emerging From this manner, have been in 
the Grit-Blaster and Is Being Sprayed, as It 


. : ad use, exposed to a wide vari- 
totates, With Metal From Ten Burners > oe : 


ety of atmospheric condi- 


tions, for several years with 
no signs of failure. 

Another approach to 
the problem has been made 
in our organization by the 
development of a_ semi- 
automatic process for treat- 
ing the outside surface of 
straight lengths of tube by 
spraying with either zine or 
aluminum, and a machine 
for this purpose has recently 
been built by Metallisation 
Ltd., Great Britain. A gen- 
eral view of this installation 
is shown in Fig. 2. Figure 3 





is the exit side of the cleaner 
and metallizing machine. 
The machine consists 
essentially of a “Wheela- 
brator” grit descaler in line 
with two banks of metal- 
spraying burners. The tubes 
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are fed through the machine by power- 
driven rolls, rubber-tired, which rotate the 
tube and convey it slowly through the unit 
The coating metal is fed into the spray 
heads in the form of ‘4-in. wire of zine or 
aluminum. Each of the ten burners has an 
oxy-coalgas flame; the molten metal is atom- 
ized and blown on the steel surface by a jet 
of compressed air. 
shown in Fig. 4. 


\ close-up of this unit is 


In the Wheelabrator unit, steel grit is 
fed to an impeller wheel from which it is 
thrown by centrifugal force against the sur- 
face of the rotating tube. The separating, 
cleansing and conveying gear for the frit is 
conventional for this type of equipment. 

The speed of advance of the tube is 
governed by the angularity of the drive rolls, 
and with the existing machine a through-pul 
of 28 ft. per min. is possible. 

Descaling and spraying units are in 
close proximity so that the surface is sprayed 
immediately after it is cleaned. The existing 
machine has been successfully used for tube 
sizes between *, and 3 in. diameter, though 
with the small sizes only one bank of burn- 
ers is employed. “Overspray” normally does 
not exceed 10%, and this can be recovered. 

Once the machine is started, the process 
is automatic except for labor at loading and 


Fig. 4 


Spray Coating of Components 


unloading tables. Lengths are limited only 


by the available handling facilities. Using 
2-in. tubes in 20-ft. lengths and aluminum 
wire in 28-lb. coils, some 400 tubes can be 
sprayed continuously with a 0.004-in. coating 

Descaling by grit-blasting is an essential 
preliminary treatment of cold steel surfacés 
since sprayed metal depends for adhesion on 
physical interlocking’ with a roughened sur- 
face. This condition is illustrated by Fig. 5 
on the next page. 

\ little difficulty was at first encountered 
in welding aluminum coated tubes, and early 
attempts using the same technique as for 
ordinary hot rolled tubing produced a rough 
deposit having a gassy appearance. This 
difficulty can be overcome by certain brands 
of electrodes; one which gave good results is 
“Lincoln L. H. 70”. 

After welding, the joints can be spray 
coated, in much the same way as described 
above for galvanized structures, after first 
cleaning and preheating. However, if the 
original units have been protected by metal! 
spray, a hand-sprayed coating over the weld 
will adhere very firmly to the original un 
damaged coating on each side of the joint 

Because of minor irregularities on the 


Spray Flames in Operation. One tube is closely followed by the next 
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Fig. 5 Laminated Layer of Aluminum, 
Sprayed on a Grit-Blasted Steel Surface, 
Which Provides a Key for the Coating 


surface, it is to have about 0.005 
in. of aluminum over joints to give equiva- 
lent protection to the 0.004-in. coating laid 
the equipment. Welds 
treated in this manner behave quite satisfac- 
torily 


necessary 


on by automatic 
\ welded joint after hand spraying 
with aluminum is shown in Fig. 6. 

Cost 


with aluminum is about 75% 


The cost of mechanical spraying 
of the cost ol 
painting one coat with zine-rich paint or hot- 
dip galvanizing to a similar coating thick- 
ness, and runs only about 25 to 30% 
than painting 


more 


with one coat of red lead 


Fig. 6 A Proper Butt Weld Damages a 
Very Small Amount of Aluminum Coating, 
and It Can Be Readily Repaired by Wire 
Brushing, Preheating and Hand Spraying 
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primer followed by one 
coat of bitumen paint. 
Service Sprayed 
aluminum coatings tend 
to show marked 
itv at thicknesses less 
than 0.004 in. For this 
reason, mechanical spray 
ing with its 


poros 


more even 


thickness of coating is 
much to be 
over hand spraying for 
the main structure. Po- 
rous aluminum coatings 
rust 


preferred 


show stains on 


exposure to weather 
within two days in a 
moist, industrial location 
but, speak- 

ing, the pores rapidly seal 
up. With coatings 0.004 
in. thick or the 
used without 
is applied, and 
owing to the grit-blasted surface on which 


generally 


thicker, 


article can be several years 


deterioration before paint 


the metal is sprayed, adhesion of the paint 
is excellent. 

Zine sprayed coatings do not show the 
same tendency for rust staining, presumably 
owing to sacrificial protection provided by 
this metal. Sprayed zine has a somewhat 
superior ability to withstand distortion. 

While it is not always possible or even 
desirable for a complete and final protection 
to be applied by the fabricators, it is never- 
theless essential that steel structures should 
he adequately treated the 
shop, not only to resist rusting and corrosion 


before leaving 
until erection on site, but also to provide a 
good surface for the final coat. 

Thus, metallic coatings alone will fre- 
quently give all the protection required, yet 
they can also be considered as permanent 
primers for paint coats. The metal primer 


prevents rusting, which would otherwise 


take place when the paint film begins to 


deteriorate. Thus, not only is repainting less 
frequently required, but the absence of rust 
simplifies this operation, resulting in a gen- 


eral reduction in maintenance costs. 
Metallic coatings on structural steel 
components will no doubt be promoted by 
the use of such mechanized processes. Their 
economical employment depends, however. 
on the amount of retouching necessary after 
fabrication into the completed structure on 
the building site. S 





Comments on 
Dilastrain Method 


New York Ciry 
Upon reading the article “Dilastrain 
Method for Determining Endurance Limit of 
Materials” which appeared in Metal Progress 
for February, the words of Dr. Langmuir 
come to one’s mind, “You can’t plan to make 
discoveries. But you can plan work that will 
probably lead to discoveries. You don't 
know all the things that are going to happen; 
too many of them are unexpected. But it is 
these unexpected things that are going to be 
the most profitable — most use- 
ful-— things you do.” The work 
that is described in this article 
by Rosenholtz and Smith may 
very well open up a new field in 
materials research and stress 


further additional experimental data, namely, 
which sets of data are more precise, the a-S 
curve or the S-N curve? Secondly, which 
quantitative determination requires greatet 
laboratory skill, a or N? 

The article points out that the machining 
tolerances and surface temperature during 
machining of the specimens are a critical 
factor; however, the surface condition is also 
claimed to be less important than in con 
ventional fatigue testing, This appears some 
what incongruous, since the stressings of the 
specimens are performed in conventional 
machines and the Dilastrain apparatus merely 


Correspondence 





analysis, and may change some 
of our basie concepts. 

One of the first questions which requires 
considerably more study (and which was 
pointed out by the authors) is the effect of 
fatigue testing machines on the properties 
determined. Scattering of test points is one 
of the chief reasons that makes fatigue test- 
ing a tedious and time-consuming task. This 
problem becomes even more conspicuous 
when different types of testing machines 
have been employed. In the current study 
the authors have been using the Sonntag 
machine exclusively. If the measuring method 
is as sensitive and foolproof as the authors 
claim, it may finally lead to a more basic 
determination of size, speed, and temperature 
effects, in addition to differences due to test- 
ing machines. 

It is said this method is not confined to 
axial loading, but torsion, bending and com- 
bined stresses may be studied. This point is 
not very clear because the principle of meas- 
uring is based on a sudden change in the 
coefficient of thermal expansion, affected by 
change in the atomic lattice. How can this 
be applied to a combined stress analysis? 

From the testing technique as presented 
in the paper, it appears that a preliminary 
testing series is required to determine ap- 
proximately the S-N curve. It may happen 
in many applications, especially where the 
design calls for finite life, that this prelim- 
inary study is all that is required, unless the 
a-S curve can be extended to stress levels 
other than the fatigue limit. This brings up 
another important consideration requiring 


records the concomitant physical changes 

The most challenging parts of the paper, 
and probably the least substantiated, were 
the new definitions for proportional limit, 
yield point, ultimate strength and fatigue 
limit, which are appended by the prefix 
“true”. Although the authors may have had 
some physical basis for their statements, 
these appear rather arbitrary and confusing. 
especially the lax and apparently interchange 
able use of the terms proportional limit, 
yield point and yield strength, fatigue limit 
and fatigue strength. (See “Manual on Fa- 
tigue Testing”, A.S.T.M. Special Technical 
Publication No. 91, 1949.) 

The authors give some experimental 
values as determined by the Dilastrain 
method for the endurance limit in torsion 
and bending. The computed ratios of the 
torsion-to-bending are compared with “theo 
retical values” and show good agreement 
Unfortunately, the values refer to a theory 
dealing with the yielding of metals undet 
certain well defined conditions, but to relate 
fatigue limits with yield values is very ques- 
tionable because the fatigue limits may be 
above or below the yield point (as the authors 
themselves stated it). 

This research is a significant step toward 
a new approach in the mechanics of mate- 
rials, and the authors should be congratu 
lated on their excellent work 

NICHOLAS GROSSMAN 
Mechanical Engineer 
The M. W. Kellogg Co. 
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Not as Quoted 


MELBOURNE, AUSTRALIA 
In the excellent paper by Thomas J 
Dolan which appeared in Metal Progress for 
March 1952 (“How Can We Appraise Metals 
for High-Temperature Service?”), there ap- 
peared a reference to a paper of mine on a 
related subject: “Fatigue Problems in the 
Gas-Turbine Aero Engine” (Symposium on 
the Failure of Metals by Fatigue, Melbourne 
University Press, 1946, p. 383). 

I was quoted to have said that some 
Australian machines had been built to imitat 
the complex fatigue stressing which occurs 
in the rotor blading of gas-turbine engines 
In actual fact, these machines were designed 
and built in England, as stated in my paper 
Australian developments in the field of high- 
temperature fatigue are at present restricted 
to machines which apply simple alternating 
bending. 

May Ladd that Protessor Dolan’s warning 
concerning the interaction between cycle- 
dependent fatigue and time-dependent creep 
is both timely and important at this stage 
when designers are asking for ever-highe 
performance in turbine materials 

A. R. Epwarps 
Aeronautical Research Laboratories 


How to Select 
Research Projects 


PITTSBURGH 


Research by its very nature can not be 
tailored to any set pattern, and methods for 
selecting research projects will naturally 
present different problems to different organ- 
izations. Certainly a clear-cut statement of 
company policy by top management concern- 
ing the hopes and aims to be realized by 
research for new products and processes is 
extremely important in expediting the choice 
of projects for future selection. Without a 
clear-cut policy or understanding, the selec- 
tion of research projects starts on a weak 
foundation. 

Then, too, any plan for choosing research 
projects must be sufficiently elastic to take 
care of emergencies which may arise. In 
other words, the plan must not be so de- 
tailed that it becomes a “red tape” procedure, 
yet it must secure essential information. 

I think that this problem of determining 
the areas of desirable research is a very 


heavy responsibility. I believe that far too 
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imany projects are almost certainly the ones 
which will too frequently result in unsatis 
Thus I be 
lieve it should be recommended that certain 
preliminary investigations be made funda 
mental prerequisites for the securing ol 
essential data upon which to base the choice 


factory returns to any company. 


It would seem that the chronological 
order for these prerequisite investigations 
would be as follows: 

1. Exploratory research 
2. Literature survey. 
3. Executive investigation, including 
a sales survey 
Any emergency may change this se- 
It would appear, however, that the 
first two steps should precede the third step, 


since if the early steps will render the project 


quence. 


impossible, then the succeeding steps are un 
necessary. Always, of course, the project 
chosen should be thoroughly investigated to 
determine whether or not it coincides with 
the present or future activities or plans of 
the company W. F. Rockwe Lt, Jr 
President 
tockwell Mfg. Co. 


Opinion of 


KNAPSACK Bez. KOLN 
U. S. Industry GERMANY 

1 thank the A.S. M. and the American 
industry for the magnificent reception and 
assistance we received during the study 
tours and the World Metallurgical Congress 
I will often remember the beautiful and in 
teresting days we were allowed to spend in 
your country and to have at least a glimpse 
of the life in the States that is so different 
from ours. 

It is not possible for us to copy exactly 
your methods of manufacturing. Although 
we are a highly industrialized country as far 
as numbers of factories are concerned, we 
certainly do not have your high production 
per factory. In our country there are a lot 
of specialized workers, representing more 
than 30 vocations. These people undergo 
an apprenticeship of three years and then 
must pass an examination to become jour- 
neymen. These specialized workers are of 
the greatest advantage to us because we can 
expect work of high standard from them 
even if the process of manufacturing is not 
mechanized. They also make it possible 
for us to change the methods of manufactur- 
ing relatively fast by adaptation of existent 





equipment. Consequently our industry is 
not as interested in specialized machines as 
in universal machines which can be used for 
many purposes. So it is possible, in spite 
of our small volume of production, to 
achieve an economical method of manufac- 
turing because the plant is not burdened by 
the amortization of expensive equipment. 

We are interested in some of the proc- 
esses we observed in your factories and 
these are being investigated to learn whether 
they hold enough merit to be adopted 
Maybe you will question the wisdom of such 
tests and wonder why we should not imme- 
diately introduce the processes derived from 
our American experiences. Please remem- 
ber that in our country almost all products 
have to be approved by the authorities 
Therefore it is necessary to prove to them 
that the application of a new process results 
in a product of unquestionable quality. Only 
then can the new method be adopted 

HANS VON Hort 
Scientific Cooperator 
Beratungsstelle fiir Autogen-Technik Ev 


Concerned With Fate 
of HCN Makers 


I read with interest the article in the 
June 1952 issue of Metal Progress entitled 
“An Improved Cell for Electrolytic Polish- 
ing”. A statement appears in the article as 
follows: “The electrolyte originally consisted 
of 0.5% AuCl, solution plus 15% KCN, but 
investigation led to the conclusion that 
dilute HCl plus 10% KCN worked as well.” 

Below the authors’ names is the nota- 
tion: Professor Gleekman was formerly a 
graduate student, Dr. Evans was assistant 
professor of Chemistry and Professor Grove 
was head of chemical engineering ... ! 

Did these gentlemen find out too late 
that the above combination produces the 
deadly poisonous HCN? 


Soutu Beno, INb 


HAROLD WIESNER 
Research Chemist 
Bendix Products Division 
of Bendix Aviation Corp. 


These HCN Makers 
Among the Living 


NEWARK, DEL. 


The authors acknowledge the verity of 
the chemical reaction, as Mr. Wiesner points 
out. They wish to point out that, while it is 


true that they were associated at the Univer- 
sity of Lowa, the fact that they are now at 
their current positions should indicate that 
due regard for personal safety was observed 
The electrolytic polishing and etching was 
carried out under a hood. 
Incidentally, the auric chloride plus 
10% KCN solution, under conditions of elec 
trolysis, produces HCN. 
A fundamental rule for personal safety 
when handling HCN can be stated thus: 
HCN + no hood = Past Tense, 
HCN + a hood = Present Tense. 
Lewis W. GLEEKMAN 
Assistant Professor in 
Chemical Engineering 
University of Delaware 


Hot Extrusion 
of Steel Tubes 


OHLOPYLE, Pa 


Many articles in American technical 
journals during the last couple of years have 
described the post-war process of cold steel 
extrusion, usually in connection with the 
manufacture of projectiles. Several of these 
note that the idea originated in Germany 
during the early years of World War Il. The 
germ of the idea certainly antedated that time 

In Europe in 1929, I was told that Mannes- 
mann in Dusseldorf, Germany, was experi- 
menting with the extrusion of hot steel, and 
in August of 1931, I was permitted to see the 
extrusion plant in Witten (Ruhr). The press 
was either of 600 or 800 tons capacity, crank- 
operated. (I was told that hydraulic operation 
was not fast enough.) The enormously rapid 
deformation almost melted the steel as it 
passed through the die. The tubes were 
smooth and apparently concentric. 

In 1935 I again visited the Witten works; 
a 4000-ton press had been added. Extrusion 
of 40 ft. of pipe, vertically downward, in a 
little more than a second was an impressive 
sight. Again, the product was excellent. The 
enormous pressure in the die caused the steel 
to flow; pressure on the back end of the die 
shortened its length from front to back. The 
metal in the die, being fairly tight in the die 
holder, had no place to go except to flow into 
the open hole at the center, reducing the 
diameter of the orifice. 

On the other hand, some metal was worn 
away by friction. The two effects did not 
quite balance each other, with the result that 
the outside diameter of the extruded tubes 
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When this dimen- 
sion approached the limit of tolerance, a new 


gradually became smaller 


die was put into the press and the old one 
reground to shape 

The plug was, and presumably is now, 
water cooled. In consequence, it could not 
become soft enough to be deformed by pres- 
sure, but wears so that tubes, as extruded, 
Lecome rough on the inside. The tubes are 
currently inspected for roughness, and a new 
plug is inserted upon a signal from the hot- 
bed inspector. The maintenance cost of the 
plugs was three times as high as the main 
tenance cost of the dies 

In 19389, | once more visited the Witten 
works. One more press of 3000 tons capacity 
had been added. | was told that anothet 
press was in operation in central Germany 
and that a similar press was in operation 
in Japan. 

Two men, Singer and Liebergeld, had ap 
proached Mannesmann and had asked for ex 
perimental facilities. ‘hey were interested 
noncircular and = odd 
They complained bitterly that Man- 
nesmann would let them have the press for 
that purpose on Sundays only. Their attempts 


in the extrusion of 


shapes. 


failed because the reduction of orifice diam- 
eter, so fortunate for circular shapes, caused 
very frequent and prohibitively 
regrinding of the dies 


expensive 


W.. TRINKS 
Professor Emeritus 
Carnegie Institute of Technology 


Gas-Liquid 
Carburizing 


Baiporronr, Cans 


The nature of my business has brought 
me inside the heat treating departments ot 
several aircraft plants. The majority of car- 
burizing furnaces I have seen are of the vet 
tical retort-type with a sand seal and use 
Nuid carburizing media. Generally, operators 
and technicians speak favorably for the per- 
formance of the furnaces. However, many 
are in favor of carburizing under pressure 


which eliminates occasional “subsurface” 


oxidation 
In ad- 
dition to carburizing fluid, a flexible hose was 
attached to the “T" 
and endothermic gas from a nearby generator 
was piped into the furnace. 


I tried the following experiment: 
in the dripper connection 


The results were 
most gratifying; there was no subsurface 


oxidation, no sooting 


because a= smaller 
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amount of carburizing fluid is required 
and, in the event a leak develops in the retort. 
sand seal, or fan bearing, the positive pressure 
of gas prevents entry of air into the retort 
In addition it was possible to cool work in 
the turnace under atmosphere well below 
1250° F. and thereby prevent the slight scaling 
and loss of surface carbon that results from 
cooling in ait 
Vieror Kapprt 
President 
Connecticut Metal Treating Co 


Lost Art of 
Hardening Copper 


MINNEAPOLIS 


A discovery has been made by C. H 
\udette of this city for which he has been 
granted a patent. This “discovery” is an 


alloy composed of 70° copper — 30° high 


carbon steel, believed to be the toughest 
metal known. It can be rolled to 1. in 
thick and is as flexible as spring steel 
G. E. Erickson 
President 
Glacier Sand & Gravel Co 


Editor's Comment 
This is part and parcel of the annual 
“the lost art of 
copper” which has been trumpeted annually 


discovery of hardening 
from the daily press for as long back as | 
can remember. Frequently, news of this 
discovery is also attached to the news that 
it has been sold to some multi-million-dollat 
steel company for not much less than a 
million dollars’ 


Lower Oxides 
of Titanium 


Vierorta, AUSTRALIA 


During an investigation of the high tem 
perature oxidation of titanium and its alloys. 
the structure and properties of the oxide 
scales and underlying metal solid solution 
have been suuidied. This program involved 
the production of standard titanium-oxygen 
alloys in steps of 5-atmosphere percentage 
oxygen up to the maximum percentage at 
the composition TiO,, 

Direct production of the oxides has been 
made possible by a procedure involving the 
melting of pressed and partially sintered TiO 
bars in an are furnace using argon atmos- 


phere. Although TiO, is a nonmetal, heating 





the bars in the plasma of the direct-current 
are increased the ionic conductivity of the 
oxide to such an extent that melting finally 
resulted. Its melting is very rapid, taking 
approximately the same time as the eyele for 
the metal itself. 

Unlike titanium metal, however, the 
melted oxide tends to “wet” the water-cooled 
copper hearth, therefore care must be taken 
to melt the bars so as to leave an unmelted 
layer in contact with the hearth during each 
run. The compact melted oxide can then be 
readily melted with an appropriate amount 
of titanium metal, preferably in sheet form 
to obtain the required oxide. A certain amount 
of difficulty in obtaining a structurally homo- 
#eneous product has been experienced with 
compositions between TiO, , and TiO, , due 
to the existence in the molten state of two 
conjugate immiscible liquids. However, this 
can be overcome by the use of small charges 

A. E. JENKINS 


The Baillieuw Laboratory 
University of Melbourne 


Titanium Sticks 
to indenter nana, In. 


During the course of some work on re- 
erystallization and grain growth of titanium 
metal, the diamond pyramid was used to 
follow the change in hardness with the prog- 
ress of recrystallization. After a number of 
hardness determinations had been made, it 
was noted that the indentations were no 
longer clean-cut but had become rough and 
irregular. Examination of the diamond in- 
denter under a microscope showed that the 
point contained a tightly adhering coat ot 
titanium metal, as shown in Fig. 1. The 
titanium was removed by abrading the dia- 
mond point with fused silica, but additional 
attempts to use it only caused further build- 
ing up of metal 

This note is to caution others who may 
need to measure the hardness of titanium 
that hardness numbers may be considerably 
in error because of metal build-up 

H. P. LeiGury, Jr. 
Olin Industries Fellow in Metallurgy 
H. L. WALKER 
Head, Department of Mining 
ind Metallurgical Engineering 
University of Hlinois 


Fig. 1 Point of Pyramid Indenter 
With Adhering Coat of Titanium Metal 


Mounting Material 
LancasTEn, Pa for Specimens 


Visitors to our metallurgical laboratory 
have shown a great deal of interest in our use 
since 1944) of Melmac-WB-48 Ivory as a 
mounting material for small metallographic 
specimens. This thermo-setting plastic is 
harder than bakelite, which is an advantage 
during polishing. It has a tendency to crack 
when used for large specimens but no diffi- 
culty has ever been experienced when mount- 
ing small specimens using a pressure of 3500 
psi. and temperature of 300° F. Melmae can 
be obtained in different colors from the Amer 
ican Cyanamid Co., 30 Rockefeller Plaza, New 
York 20,N.Y 

L. A. Hurwitz 


Chief Metallurgist 
Hamilton Wateh Ce 


Statement in 
Denno Symposium Clarified 


| have read the published transcript ot 
my remarks concerning the substitution of 
straight chromium alloys for 18-8 in castings 
in the September issue of Metal Progress and 
note that the editors have added a final para- 
graph to my text. 

This added paragraph leaves the impres 
sion that most alloy foundries can produce 
all of these difficult types of straight chro- 
mium alloy castings with little or no trouble, 
which I am sure is contrary to general experi- 
ence in the industry, and certainly contrary 
to jour experience here. While some pro- 
ducers may make a specialty of this type of 
work, and do a good job, I believe that by 
and large the average producer would handle 
such types with caution 

R. J. Witcox 
Fechnical Director 
Michigan Steel Casting Co 





By Arthur H. Allen, Technical Business Consultant, 


rHILE THERE is nothing unusual about a 
\ plant “open house”, the press repre 
sentative who attends is not always allowed 
to stray away from the carefully marked 
routes nor is he always escorted by such 
competent guides as were provided by Chase 
Brass & Copper Co. Chase opened the doors 
of its two 500,000-sq.ft. plants in Euclid. 
Ohio, east of Cleveland, to employees’ fam- 
ilies and the general public, on Septembe: 
24 through 26. Press representatives made 


Modern Brass Mill 
Turns Out Quality 


Products in Quantity 


the two-mile tour in advance of the formal 
opening, escorted by Ralph Ricksecker and 
his staff of metals engineers and product 
control engineers. Casting, rolling, extru 
sion, piercing and drawing of dozens ot 
different copper and brass alloys were ob 
served. The running commentary for out 
group was provided by Jake Vreeland, vet 
eran Chase metallurgist, who transferred 
to Cleveland from Waterbury in 1948; he 
proved to be a veritable walking encyclope 
dia of brass mill technology. 

The two plants, situated on a 176-acre 
site providing ample room for a broad range 
of operations and for future expansion, in 
clude the original facility on Babbitt Road 
built during the great depression at a cost of 
$8,000,000 and now devoted principally to 
production of rod and tube; and the plant 
on Upson Road built in 1941 under Govern- 
ment auspices at a cost of about $15,000,000 
for manufacture of cartridge cases. It was 
purchased by the company in 1946 for 
$5,000,000 and re-equipped for turning out 
sheet and strip products. 

Reportedly it is the largest mill of its 
kind under one roof. Monthly output of 
both plants figures close to 6,000,000 Ib. of 
sheet and strip, 6,000,000 Ib. of tubing and 
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Cleveland 


$000,000 tb. of rod. Standard alloys 
number at least 40 and there are dozens of 
special alloys furnished to customers’ spec 
ifications. In addition to copper and stand 
ard brass alloys, silicon bronze, phosphor 
bronze, leaded bronze for bearings, and cop 
per anodes are included among the many 
products on the company’s list. 

lo support this production, monthly 
metal consumption includes 4,000,000 Ib. ot 
fire-refined copper ingots and cathodes 
3,000,000 Ib. of copper cakes, 6,000,000 Ib. of 
copper billets for piercing, 4,000,000 Ib. ot 
copper and brass scrap (mostly from cus 
tomers), 2,500,000 Ib. of zinc, 100,000 Ib. of 
lead, 20,000 Ib. of tin and smaller amounts 
of other alloying materials such as antimony, 
chromium and silicon. Even with this 
healthy intake, and close relationships with 
the Kennecott Copper Corp., one of the 
world’s largest miners and refiners of cop 
per, there is currently a shortage of copper 
despite efforts to reinforce stocks with high 
cost fereign metal. 

A noteworthy feature is the high degree 
of metallurgical control which is practiced 
all the way from the batteries of induction 
melting furnaces to shipment of finished 
materials. Even under ideal conditions a 
high percentage of “home” or circulatory 
scrap is generated in brass mill operations 
Between melting furnace and shipping dock 
scrap may run as high as 30 or 40%, not 
counting occasional customer rejects. The 
effort to keep scrap at a minimum and to 
classify and segregate what is generated 
taxes the ingenuity of control engineers. A 
large part of this work is educational 
impressing the man on the machine with the 
importance of proper scrap handling and 
with the waste involved when careless inter 
mixing is allowed. 

Melting is carried out at the Upson 
Road plant in 24 induction furnaces; eight 
more are provided in the Babbitt Road plant 
Each furnace has capacity of roughly 3500 
lb. and can handle 8 to 12 heats per hi 
Total power load of the two plants is more 
than 6,000,000 kw-hr. a month. The various 
heating and annealing furnaces require on 
an average 35,000,000 cu.ft. of natural gas a 
month, and 300,000 gal. of liquid propane is 
stored for standby purposes in winter when 
restrictions on gas usage may be in force. 

First step in the conventional produc 





tion of copper or brass sheet and strip is to Rolling Strip at 1000 Ft. Per 


east the alloy into cakes weighing about 

2000 Ib. each. These are heated to 1400 to 400,000,000 gal. of water a month, 
1600° F. in a circular hearth furnace fired available from Lake Erie 

from the outside rim. It furnishes 28 cakes Among an assortment of finishing mills 


readily 


aun hour to a two-high reversing hot mill is a new two-high nonreversing unit which 


which rolls the 4'2-in. cake down to 0.375 in operates at 1000 ft. per min., handling coils 
and elongates it from 5 ft. to 60 ft. in a mat trom 8 to 16 in. wide and rolling to a finished 
ter of 90 sec After end shearing and thickness in the range of 0.005 to 0.040 in 
quenching, the bars are “scalped” at a speed See Fig. 1. 
of 30 ft. per min. under cutters turning at \ four-high single-stand cold mill is 
900 rpm. About 0.015 in. is removed from used for material 25 in. wide and 0.012 to 
each surface 1.040 in. thick, also at speeds up to 1000 ft 
The largest of the plant’s cold rolling permin. An X-ray gage on this mill measures 
mills —a four-high tandem type -— converts the thickness continuously and automatically 
the 60-ft. scalped bar into a coil of strip regulates the roll setting 
220 ft. long and .3, in. thick, in two passes al An electrically heated vertical unit is 
a speed of 1000 ft. per min. A 40° reduction used for continuous annealing and pickling 
in section is about the maximum possible on of 25-in. strip. Coils are attached end to end 
any copper alloy in conventional rolling mills as they enter the feed rolls. At first an 
without subsequent annealing. The tempet attempt was made to spot weld the coil ends 
ature range for annealing is 1000 to 1250° F but this was later discarded in favor of 
bell-type controlled-atmosphere furnaces as pinning method in which matching slits are 
well as continuous furnaces are used. Sub eut near the overlapping ends and a_ rod 
sequent pickling treatments consume 12,000 inserted through the openings to hold them 
gal. of sulphuric acid monthly. All pickling together. (See Fig. 2, overleaf.) 
wastes are neutralized before disposal. Inci One of the latest installations is a $600,000 
dentally, Chase Cleveland plants use a neat Sendzimir or cluster-type reversing cold mill 


Fig. 1 Push-Button Control Features This Bliss strip up to 16 in. wide is rolled down to 0.040 t 
l'wo-High Cold Finishing Mill. Brass or copper 0.005-in. gages at speeds up to 1000 ft. per min 
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t 


Rod, Tubing and Extrusions 


METAL 


roll thin stock at 


Three 2000-Ib. coils are welded end to 


which will phenomenal 
rates 
end in an inert-gas are welding machine and 
rolled O.075 to 0.004 alt 


extraordinary speed and to extreme precision, 


from in. down in. 


making a finished coil of strip some three 
miles long 

Among smaller rolling mills are two four- 
high nonreversing stands for finishing 7-in 
fin stock. They roll down to 0.004 
at 1000 ft A full com- 
slitting sawing equipment 


radiator 
to O.005 in 
ol 


is provided to cul narrow widths of strip to 


per min. 


plement and 


specified lengths 


Fig. 2 Entrance End of Continuous Anneal 
ing and Pickling Machine. Strip is pulled 
through the furnace and pickler in an “endless 
ribbon”, made by pinning each coil to the 
one ahead before it enters the vertical furnace 


—._ 


oe meee 4 6. ee Borer a oO 


' 
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Melting operations at the adjoining Bab 
bitt Road plant are confined to leaded brass 
allows for subsequent extrusion or piercing 
Pb, 
Extrusion is limited 


High-lead materials contain about 1.75‘ 
low-lead around 0.50%, . 
to brass alloys, while piercing is largely done 
on coppel 

\ 2250-ton press 
Starts with an 8-in. diameter billet 154 
long, 
to 


“squirts” it into a 3'4-in. tube 1) ft. long with 


horizontal extrusion 
in 
heated in a gas-fired furnace to 1400 
2000" F., depending upon the alloy, and 


wall thickness of perhaps in. The starting 
billet weighs somewhat over 200 Ib. and the 
only loss in the extrusion operation is the 
small plug remaining in the container be 
tween extrusion ram and exit die. As is well 
known, a wide assortment of shapes can be 
economically produced by extrusion, includ 
ing many architectural specialties and build 
ings trim 
Chase is ol 
equipment for production of capillary tubing. 
of 0.050 to 0.070 


one important use is for control instru 


how in process installing 


with diameter on the order 
in 
ments. Extreme precision is) required in 
drawing this material 

Other tubing is produced in 
ot lo 


double and triple draw benches are operated 


a complete 


range sizes up about 3% in. Single, 


some at speeds as high as 300 ft. per 


Intermediate anneals are frequently 


min 
neces 
sary in taking tubing down to small diameters, 
and both gas and electric furnaces are em 
ployed. In the bright annealing of refriger- 
ator tubing, an interesting procedure is the 
purging of the coil with annealing gas before 
it enters the furnace; the gas is blown out 
after the coil leaves the furnace. 

As rod and tubing are drawn down in 
size, they naturally elongate considerably and 
it is necessary to determine the most econom 
ical lengths into which they shall be cut, in 
order that customer orders can be filled expe 
ditiously with a minimum of scrap lengths 
This is sometimes a complicated problem 

Chase Brass & Copper, now a Kennecott 
subsidiary, has come a long way since its 
beginnings in 1876 in Waterbury, 
Conn., then the brass capital of America. The 


modest 


countless forms of rod, bar, sheet, strip, plate, 
tube, pipe, extruded and drawn shapes being 
shipped daily from the well-fitted Cleveland 
plants are a tribute to the mechanical and 
metallurgical knowledge, skillful supervision, 
resourceful management and 2600 enthusiastic 


employees of the Chase organization. 





By Fred C. Schaefer, Sales Manager, American Gas Furnace Co., Elizabeth, N. J. and 


Richard L. Burdsall, Secretary, Russell, Burdsall & Ward Bolt and Nut Co., Port Chester, WN. Y. 


Pp ESSING of carbon and alloy steels in a 
modern plant manufacturing bolts and 
nuts demands a rather unusual degree of 
versatility to meet the changing specifica- 
tions of large ‘purchasers, not only as to 
sizes, shapes and uses but also as to phys- 
ical properties. Heat treatment is a vital 
step in the mass production of such quality 
goods. Hence a new line-up of batch loader, 
continuous heat treating machine, automatic 
quench tanks in duplicate (side by side), 
and washing machine, as installed at the 
Port Chester plant of Russell, Burdsall & 
Ward Bolt and Nut Co., will be interest- 
ing to metals engineers. This plant was 
a large producer of carriage bolts in the 
horse-and-buggy days, and these same 
carriage bolts now used for many pur- 
poses —- are still a major product. 
Port 
large variety of other types of screws, 
bolts and the main idea 
behind the equipment to be described, 
designed and installed by American Gas 
Furnace Co., is its adaptability, its abil- 
ity to change promptly from the job of 
oil quenching and washing one type of bolt 
to water quenching another type, and its 
economy in comparison with the previously 
used batch treatment in salt pots. 

The combination or double tank shown 
in the drawing, Fig. 1, is welded of 3,-in. 
steel plate and has suitable structural steel 
bracing and supports. It is mounted on 
wheels and can be moved sideways, back 
and forth. One of the tanks contains water, 
the other oil. 


How- 


ever, the Chester plant makes a 


fasteners, and 


Provision is made through 
hose connections for filling, draining and 
circulating the quenching mediums; steam 
coils in the oil tank maintain the tempera- 
ture as specified by the work ticket. 

The principal problems arising when oil 
and water are interchanged in one quench 
tank have been that the oil contaminating 
the water, or vice versa, ruins either quench, 
and that the oil foams and otherwise creates 
undesirable 
Likewise oil 


and troublesome conditions. 


and water quenches require 
For example, a desir- 
able oil quench should be held at 120° F., 
while water needs to be kept cool by con- 
stant replenishing and circulation. 


different conditions. 


The new 
double tank saves the time required to empty 


and fill a single quench tank and avoids the 
troubles just noted. 

The oil quench tank is a complete unit 
welded alongside the water quench tank. 
Each has its own circulatory system.  In- 
stalled in the oil tank is a steam heating coil 
two thirds its 
length; this maintains a constant tempera- 
ture of about 120°F. If heavy through-put 
tends to overheat the oil, it can be circulated 
through an external (the 


that extends approximately 


cooling system 


Automatic Heat Treating 


Line With Duplex Quench 
— Either Oil or Water 


Niagara Aero Heat Exchanger) by a 100-gal.- 
per-min. pump. 

Each tank has its own complete con- 
veyer system, motor-operated and controlled 
from the main floor level. A four-speed vari- 
able transmission provides for variation of 
quenching time. The conveyer belt is of a 
fine cord-weave wire mesh, and can carry 
any product ranging from the plant’s small- 
est up to the largest the furnace retort can 
handle. It is set on an extended pitch chain 
that rides in roller mountings on an angle 
iron track at either side. At each edge is a 
flexible guard; flights are provided on the 
mesh to prevent bunching on the incline. 

Heated work from the rotary retort falls 
through a chute whose lower end is im- 
mersed in the quench. The drawing, Fig. 1, 
indicates the automatic seal, spring loaded, 
which prevents air from reaching the work 
as it passes from the heating machine into 
the quench. It is so constructed that when- 
ever the tank is moved to one side or the 
other the is transferred Vapor 
arising in the chute from the oil is burned 
by an exhauster called the gas vapor eductor. 

The water quench tank 


seal also. 


is the same 
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Crane Chain 


re Prepared 
eat Treating Machine | Atmosphere 
i 


(Rotary Retort In side) 


Operating Floor 7 


. N 

















Fig. 1 Side Elevation of Four-Stage Automatic Heat Treating 
Line Charging Tub and Rotary Heat Treating Machine. Mov 


able duplex quench tank and washing machine on opposite page 


shape and size as the oil quench alongside 


and connections for draining. They may 
also be entered through a trap in the plat 
form over the pit. 


No heating system is required; in fact, the 
water is kept cool by a solenoid-operated 
system which brings in the necessary amount 
of make-up water. The discharge line takes 
eare of the overflow, and a steam exhaustet 
leads from the spring-loaded seal above the 
entrance chute. 


OPERATIONAL AND SAFETY FEATURES 


This double tank is mounted on ear 
wheels and railroad rails for sidewise move- 
ment ina pit of ample size. Actual shuttling 
is simply done by hydraulic eylinder operat- 


Both tanks are provided with manholes 


Fig. 2 Line-Up From Charging End 
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Hydraulic Cylinder for 
Moving Tank 


Basement Floor Line 


L 


ing from the plant's 120-lb. water supply. 
Although the Russell, Burdsall & Ward Co.'s 
plant has the usual fire protection system, 
an added safety system is installed on the 
tanks and conveyers known as a Grinnell 
Protecto Spray System to cover all points of 
the quench tank where danger could pos- 
sibly develop, as well as a spray system to 
envelop the conveyers completely. 

The advantages of the combined oil and 
water quench tank cannot be fully appreci- 
ated until the entire line-up has been de- 
scribed. The four automatic stages are: 

1. Loading the material into the hopper. 

2. Heating the material in the Ameri- 
can Gas Furnace Co.’s heating machine. 

3. Quenching the material (in oil or 
water as the needs require). 

4. Cleaning or degreasing. 

At the time the photographs were taken, 
this four-stage system was producing 670 Ib. 
per hr. of shackle bolts. After passing 
through the heat treating and cleaning 
equipment they dropped into tote pans and 
then were dumped directly into cartons for 
shipment. Heat treating is done in a con- 
trolled atmosphere containing ammonia, 
and the result is a clean “Ni-Carbing” job. 
It is expected that the hourly production will 
shortly be increased to exceed 1000 Ib. per 
hr., but production will vary of course with 
the heating cycle, the quenching time, and 
the nature of the product being heat treated. 

A new type of loader is indicated in the 


drawing and was provided by the R. B. & W 
Co. An overhead crane places tubs of bolts, 
nuts or screws on the cradle and tilts each 
tub so the work falls into the rotary hopper 
(a part of the heating machine) of sufficient 
size to contain a half-hour’s supply. The 
hot retort itself is fed from this hopper by 
an internal scoop —-a little at each rotation 
The load in the furnace is thus determined 
by the speed of rotation and the adjustment 
of the hopper. 

The rotating retort of the American Gas 
Furnace Co.’s heating machine has an inter- 
nal spiral which conveys the work uniformly 
from end to end, while excluding furnace 
gases and other unwanted vapors. This per- 
mits the work to be surrounded with any 
desirable atmosphere, depending upon the 
treatment wanted. As noted, an atmosphere 
containing nitrogen, which gives a super- 
ficial nitriding action, is much desired for 
an important portion of the factory’s output 
The discharge is through the spring-loaded 
seal already mentioned, thus protecting the 
work at all times from oxidation. Heating 
time is controlled by the variable-speed drive 
that operates the retort. 

The rotating retort type of furnace is 
preferable for bolts, nuts and screws because 
it permits heating the work rapidly and it 
insures uniform heating. The work is well 
distributed. The constant rotation of the 
retort against the air-gas flames from several 
burners insures uniformity of heating. 
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Fig. 3 


Furnace temperature is controlled by a 
Leeds and Northrup indicating potentiometer 
operated on “high” and “low” (not “on” 
and “off”’). 


and Northrup strip-chart recording control- 


At the discharge end is a Leeds 


ler with automatic reset. 

Emerging from the quench, the work 
a Ransoholl Belt-Type Washing 
When the water quench tank is 


falls into 
Machine. 
used, then the washing machine simply be- 
comes a drier. 

Since this installation has not yet oper- 
ated long enough for accurate performance 
figures, representative operating costs of 
similar installations are taken from the rec- 
Pur- 
chase, maintenance and operational costs 


ords of American Gas Furnace Co. 


are as shown at the top of the next column. 


Based upon a minimum hourly produc- 


tion of 750 Ib., the estimated cost of treating 
shackle bolts amounts to $0.0045 per Ib. 

less than ‘s¢ exclusive of the slight addi- 
tional cost of the washing machine, its 


maintenance and operation. 
CONCLUSION 


Another model of heating machine of 
the same type made by the American Gas 
Furnace Co., has been in use in Russell, 
Burdsall & Ward Bolt and Nut Co.’s Port 
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Line-Up From Discharge of Washer 


Depreciation over 10 years on value 
of equipment less retort 
($20,000 divided by 10 or $2000 
per year, or $8.00 per day, or 
40¢ per hr. for a 20-hr. day.) 
Retort replacement; $2500 divided 
by 5000-hr. life 
Furnace heating gas; 750 cu.ft. per 
hr. natural gas at 15¢ per 100 
Atmosphere gas, 100 cu.ft. per hr. 
of natural gas 
Ammonia, 35 cu.ft. per hr. 
Electric energy for motor, 
and pumps 


$0.40 per hr 


blowers 


General maintenance, including 
thermocouples, lubrication and 
bearings 0.02 

Labor, % hr. at $1.80 per hr. 0.90 

OPERATIVE Cost $3.38 per hr. 

Both furnaces and 

this new quench arrangement have proven 


Chester plant since 1946. 


so successful that another double quench 
tank is now being installed. 

Although heat treating by the salt bath 
method is still being done for some estab- 
lished purposes, this new installation has 
provided a safe and clean means of accom- 
The workmen 
like it because it frees several men from 


plishing an improved result. 
rather unpleasant work. The company likes 
it because it provides better working condi- 
tions and improves production as well. S$ 
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How SILICOMANGANESE Saves Furnace 
Time... Produces Better, Cleaner Steel 


Silicomanganese is used by the steel in 
dustry as a furnace block* and deoxidizer, 
and also for manganese additions 

The cleanness and quality f steel de 
pend largely on how well it has been 
deoxidized. Deoxidation also greatly influ 
ences the physical properties of steel for 
rolling and subsequent fabrication. Silic« 
manganese combines two active deoxidize rs 
in a single alloy and it has proved to be 
a more effective deoxidizer than silicon ot 
manganese alloys added separately. This 
combination alloy contains silicon and man 
ganese in the correct proportion (approxi 
mately 1 to 3.5) to be most effective in 

ducing the oxygen content of the bath to 
a low level. The use of silicomanganese 
produces cleaner steel, saves furnace time, 
and gives high alloy recovery for manganese 
additions. 


Gets More Oxygen Out of Bath 

When silicomanganese is used for block 
ing and deoxidation, the combined effect 
of silicon and manganese lowers the oxy 
gen content to a greater degree than silicon 
alone. This is due to the fact that the 


5 0030 





1600* C 


SILICON ONLY 


content of metal, per 
: 


SILICON + OS% MANGANESE 





eo000lL__ 4 
0.00 O's 030 


Silicon content of metal, per cent 








Fig. 1 Limit of s 


im tron silicon alloys plain and with 


iupility of oxyzen 
0.50 per cent manganese at 1600°C. 


*The initial deoxidation of steel, frequently re 
ferred to as the furnace block, stops the carbon 
oxygen reaction in the furnace. This arrests the 
carbon drop immediately and makes it possible 
to secure close control of analysis. If the oxygen 
content of the metal is reduced well below th« 
level established by the carbon-oxygen reaction 
initial deoxidation is accomplished 


amount of oxygen in equilibrium with a 
given amount of silicon is lower in iron 
silicon Manganese allovs than it is in plain 
iron-silicon alloys, as shown in Fig. 1. 


Less Inclusions, Cleaner Steel 

In addition to lowering the oxygen con 
tent, silicomanganese has a_ specifically 
bene fic ial effect on ne lusions I he inc lu 
sions In a Ste el depend in large part on how 
low the carbon content (or how high the 
is before blocking. The 
lower the carbon, the dirtier the final steel, 


oxygen content 


almost regardless of the subsequent deoxida 
tion treatment. Since silicomanganese has a 
low carbon content, it is not necessary to 
drive the carbon as low (or make the oxygen 
as high), as when high-carbon or standard 
ferromanganese is used, so that the final 
steel is cleaner and has better working prop 
erties. The improved cleanliness resulting 
from silicomanganese is usually noticeable 
in higher carbon steels, but is outstanding 
in steels below 0.25 per cent carbon where 
inclusions and surface defects are a vital 
problem and where the time saved by block 
ing at a higher carbon level is significant 


Fast Solubility In Bath 


Because of the high concentration of 
active elements in silicomanganese, less 
time is required to effect solution of this 
illoy than when equivalent amounts of sili 
on and manganese are used separately in 
the form of ferrosilicon and ferromanganese 

For example, compare these typical anal 
vses of silicomanganese st andard ferroman 
ganese, and 50 per cent ferr silicon 


Stendord 
Ferromon- 
ese, 


Manganese 

Silicon 

Carbon 
Iron, approx. 13 


From this it can be seen that 1,000 Ib 
of silicomanganese would contain 190 Ib 
of silicon and 665 Tb. of manganese. These 
imounts of silicon and manganese W uld 
require 380 Ib. of 50 per cent ferr silicon 
and 830 Ib. of standard ferromanganese, or 
1 total of 1,210 Ib. Obviously it is easier and 
faster to dissolve 1,000 Th. of the combina 


210 Ib. of 


these separate silicon and manganese alloys 


thon alloy silice manganese than 


Lower Carbon Content 
Silicomanganese contains less carbon 
than any combination of ferrosilicon and 
Therefore, the 
carbon-oxygen reaction in the bath can be 


standard ferromanganese 


stopped earlier when silicomanganese is 
used for blo« king Heats can be blocked at 
higher carbon levels and hence lower oxy 
gen contents and the amount of deoxidation 
required is less. 


Fig. 2. Charging silicomanga 


J 
nese into an open hearth furnace 


Saves Furnace Time 
Because of the advantages outlined, 
silicomanganese can save as muc h as 20 
minutes per me It in the production of open 
hearth steel. For low-carbon steel, an even 
greater saving in time can be realized 


For Producing Engineering Steels 

Silicomanganese is also used for alloy 
additions of manganese parti ularly in the 
production of engineering stec Is containing 
0.10 to 0.50 per cent carbon 

When manganese or other oxidizable ad 
ditions, such as chromium, must be made 
to the bath, the use of a block provides a 
higher alloy recovery. Silicomanganese in 
troduces manganese with the silicon and 
the usual recovery of this manganese will 
range from 70 to 85 per cent 


Metallurgical Service Available 

Ask to have one of our metallurgists call 
ind explain more fully the adv intages of 
silic manganese as a turnace bl ” k and de 
oxidizer. He will be glad to help you with the 
use of Erecrrnomer silicomanganese. This 
alloy contains 65 to 68 per cent manganese 
and is produced in maximum 1.50, 2.00 
and 3.00 per cert ¢ arbon grades. All grades 
are furnished ina lump size of 75 lb x 2 
in. and in a crushed size of 2 in. x down 
Ww rite wire or phone the nearest I LECTRO 
MET othce. 


The word “Electromet” is a registered trade- 
mark of Union Carbide and Carbon Corporation 
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Wayne H. Keller 
Wayne H. Kecten @ has been 
appointed director of the chemis- 
try department at National Re- 
search Corp., Cambridge, Mass., 
with responsibility of a large re- 
search program aimed at the eco- 
nomical reduction of 
titanium Dr 
Kentucky, undergraduate 
work at College, 
Georgetown, Ky., and his graduate 
work at the 
tucky 


received his 


metallic 
Keller, a native of 
did his 


Georgetown 


University of Ken- 
and Cornell University. He 
Ph.D. in 
from 


physical 
1937. 
between 1927 
and 1942 he was on the faculty of 
the chemistry departments at the 
University of Kentucky and More- 
head State Teachers College, Ken- 
tucky. Dr. Keller joined the 
uranium project at lowa State Col 
lege, Ames, 1942, where 
he was director of chemical metal- 
lurgy for the Manhattan District 
program. He was one of the co- 
developers of the 


chemistry 
During the 


Cornell in 
years 


lowa, in 


process by which 
uranium is mack 
uted to the development of other 
metals necessary 


and also contrib 


to atomic energy 
1945 he joined the 
staff of the Mallinckrodt Chemical 
Works, St. Louis, as assistant tech 
nical director on the uranium proj- 
ect. Dr. Keller’s publications 
include contributions to the fields 
of colloidal chemistry, the energy 
states of crystalline 
temperatures, the 

rare earth 


projects. In 


solids at low 
production of 
metals, as well as nu- 


merous reports on uranium, 
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C. H. Desch 


C. HL. Descu @ has been elected 
an Honorary Member of the 
ican Society for Metals. An Hon- 
orary Member is one determined 
by the @ Board of Trustees to have 
made exceptional contributions to 
the field of metallurgy. Dr. Desch 
joins Benjamin F. Fairless, Axel 
Hultgren, Zay Jeffries, Charles F. 
Kettering, Kotaro Honda and Wil- 
lis RK. Whitney. He 
1874 and 
College, 


Amer- 


was born in 
educated at 
London, 
University. 


University 
and Wurzburg 
In 1902 he entered the 
metallurgical department of King’s 
College, London, and then became 
lecturer in metallurgical chemis- 
try at Glasgow University until 
the end of World War I. For the 
next two years he was professor 
of metallurgy at Royal Technical 
College, Glasgow, and was ap- 
pointed to the chair of metallurgy 
at Sheffield University in 1920. 
From 1932 to 1939 Dr. Desch was 
superintendent of the metallurgy 
division of the National Physical 
Laboratory. On his retirement he 
was appointed to the board of di- 
rectors of Messrs. Richard Thomas 
and Co., Ltd., to direct research 
and development activities. Later 
he was associated with Whitehead 
Iron and Steel Co., Ltd., as tech- 
advisor. Dr. Desch was 
elected a fellow of the Royal Soci- 
ety in 1923 and was president of 
the Faraday Society from 1926-28, 
president of the Institute of Metals 
from 1938-40, and president of the 
Iron and Steel Institute 


nical 


1946-48. His awards include an 
honorary degree of doctor of law, 
the Bessemer Gold Medal of the 
Iron and Steel Institute in 1938, 
and the Platinum Medal of the 
Institute of Metals in 1941. Dr. 
Desch is the author of many books, 
among which Metallography 
Intermetallic Compounds, 
Chemistry of Solids. 


are 


and 


S. Frederick Magis ©, consult- 
ing engineer with 26 years experi 
ence in the steel industry, has been 
named steel technologist at Armour 
Research Foundation of Illinois In- 
stitute of Technology. Mr. Magis 
has been assigned to one of three 
Point IV industrial projects the 
Foundation’s International Division 
is conducting in Pakistan. With 
headquarters in Karachi, he will 
survey Pakistan’s steel plant oper- 
ations, lend technical assistance to 
speed up production, consider use 
of natural resources in the indus- 
try, and train plant personnel. 


Walter Edens @ has joined the 
stalf of scientists at Allis-Chalmers 
Mfg. Co., Milwaukee, as supervisor 
of melting and 
He was associated successively 
with Heil Ampco Metal, Inc., 
Badger Brass & Aluminum Foundry 
Co., and Alloy Engineering & 
Casting Co., in the past 15 years. 
A past president of the Milwaukee 
Chapter &, he is also author of the 
bronze centrifugal casting 
of the @ Metals Handbook. 


foundry research. 


section 


William J. Thomas ©, general 
sales manager of Tubular Products 
Div., Babcock & Wilcox Co., has 
been named to the board of direc- 
tors of the division. A graduate of 
Carnegie Institute of Technology, 
he has been associated with Bab- 
cock & Wilcox since 1932 and has 
been with the Tubular 
Div. since 1941. 


Products 


Joseph C. Danec @, formerly in 
the research and development de- 
partment at Norton Co., Worcester, 
Mass., has been 


made assistant to 
the production engineer of Norton 
Behr-Manning Overseas, Inc. Prior 
to this appointment he was in 
charge of laboratory research and 
development of metal bonded dia 
mond products. 


Arthur E. Chambers 6, 
was formerly with Morse Chain 
Co., Ithaca, N. Y., as assistant 
master mechanic, is now sales en- 
gineer for Eglinton Carbide Prod- 
ucts, Ine., Detroit. 


who 
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Anton deS. Brasunas @ is now 
on the staff of the department of 
Pe rsonals chemical engineering, metallurgy 
division, University of Tennessee, 
Knoxville. He was gee a 
M. J. Day @, formerly assistant metallurgist at Oak Ridge National 
metallurgical engineer for alloy Laboratory. 
steels at U. S. Steel Co., Pittsburgh, " : 
~<a Mle Eugene V. Ivanso @ has been 
has joined Armour Research Foun- 
. ~ named head of metallurgical engi- 
dation, Illinois Institute of Tech- 
neering and research at Detroit 
nology, aS manager, materials and oa 
"aR resting Laboratory. He has been a 
processes division. - : : 
metallurgical engineer for 16 years, 
John H. Treichler @ has re- having been affiliated successively 
signed his position of sales engi- with Bundy Tubing Co., Wyandotte 
neer with Beryllium Corp. to join Chemicals Corp. and Steel Sales 
Kingston (N. J.) Trap Rock Co. Corp. 





sRazing te 


OF STAINLESS STEEL 
AND NON-FERROUS 
METALS 


Bright-brazed and bright- hardened 
ports, courtesy Hamilton Standard 
Division, United Aircraft Corporation. 


with A SARGEANT & WILBUR 
CONVEYOR FURNACE 


Now, parts made of stainless can be BRIGHT-ANNEALED, 
BRIGHT-HARDENED or BRIGHT-BRAZED without oxidation, on a 
continuous production basis. They come from the controlled-atmos- 
phere conveyor furnace scale-free, bright and clean. 

No pickling, sand blasting or tumbling required. These costly oper- 
ations are eliminated, so your parts retain their sharp design 

and edges. A special Sargeant & Wilbur alloy for bright-brazing 
makes the joint practically invisible because it resists dulling and 
matches the metal color perfectly. Steel and non-ferrous metal 
parts are brazed in the same operation with excellent resuits. 








Your samples processed FREE. 
To see your products bright-brazed, 
send samples ond specifications. 


SARGEANT & WILBUR INC, [osx J Standen Ste 


PAWTUCKET, R. | 


Send for free illustrated booklet giving more information on the Sargeant & Wilbur Conveyor Furnace. 
Name 
Company 
Address 


NEW YORK CITY ond EASTEEN PENNSYLVANIA Gera +. Duff 
MICHIGAN—M Schw ) Grand Bivd., Detroit t 

GLUNIA RENTUCKY and. WESTERN PENNSYLVANIA Sr 
18, Ohio; NEW ENGLAND-—James J. Herk 184 Weeder 


68 Clinton Ave., Newark, N. J.; 
OHIO, INDIANA, WEST VIR 
xigress, 4298 Silsby Road, Cleveland 


Pawtucket, R 
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Walter L. Keene ©, director of 
research and metallurgy at Supe- 
rior Steel Corp., Carnegie, Pa., is on 
loan to the National Production 
Authority, Washington, D. C., as a 
consultant in the iron and steel 
division, metallurgical and conser- 
vation branch. 


The Hevi Duty Electric Co., 
Milwaukee, has made the follow- 
ing staff changes in its district of- 
fices: Robert A. Foley © has been 
transferred from the eastern dis- 
trict office in Jersey City, N. J., to 
the Chicago office. Robert M. Pal- 
mer @ has replaced him as man- 
ager of the eastern district. George 
M. Brown @ has been appointed 
manager of the Cleveland district 
and Robert L. King @ is now sales 
engineer in Cleveland. Elton E. 
Staples @, vice-president in charge 
of sales, has moved his head- 
quarters from Cleveland to 
the company’s main offices in 
Milwaukee. 


John W. Queen @ has been 
appointed manager of the Cleve- 
land plant of Joseph T. Ryerson & 
Son, Inc. He was formerly man- 
ager of the alloy steel division with 
responsibility for alloy steel sales 
at all Ryerson plants. Before join- 
ing Ryerson in 1933, Mr. Queen 
was chief inspector and assistant 
metallurgist at Crucible Steel Co., 
Harrison, N. J. 


Harold K. Ames @ has been 
promoted to industrial engineering 
representative of Suburban Pro- 
pane Gas Corp., covering the New 
England districts. Mr. Ames has 
been with Surburban for over ten 
years and during the past two 
years has been on the industrial 
staff at the home oflice in Whip- 
pany, N. J. 


Grant S. Shoop ©, formerly in- 
spection engineer in the depart 
ment of metallurgy, inspection and 
research, U. S. Steel Co., Birming- 
ham, Ala., is now chief inspector 
at the Birmingham shell plant of 
Englander Co., Inc. 


John Alico @ has joined Lake 
Erie Engineering Corp., Buffalo, 
N. Y., as project engineer specializ- 
ing in forging and extrusion press 
applications. He has worked as a 
consulting engineer in the light 
metals field, serving various 
branches of the government on 
technical assignments, as well as 
industrial organizations. Most re- 
cently he was project engineer for 
two plants which are installing 
large forging and extrusion equip- 
ment under the Air Force “Heavy 
Press” program. 





PRODUCT— 
Crane Wheel 


MATERIAL— 
Steel 


EQUIPMENT— 
1000 kv x-ray unit 


What's the right 
X-ray film? 
S- 


KODAK 
INDUSTRIAL X-RAY 


FILM, TYPE A 


% 
Fatere of any of this crane’s wheels would stymie 
the smooth production of the plant. So the smart order 
was “Radiograph them.” 


To make the radiographs, the radiographer used 
1000 kv, 4-min. exposure at 8-feet tube distance, and 
Kodak Industrial X-ray Film, Type A. 


This film has fine graininess with high contrast and 
sufficient speed to take full advantage of high kilo- 
voltage equipment in radiographing thick or dense 
materials. It is also first choice for the examination 
of Jight alloys with short exposures at low voltages. 


A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographic factors, Kodak pro- 
duces four types of industrial x-ray film. These 
provide the means to check castings and welds effi- 
ciently and thus extend the use of both processes. 


Type A—has high contrast and fine graininess with ade- 
quate speed for study of light alloys at low voltage and for 
examining heavy parts at intermediate and high voltages 
Used direct or with lead-foil screens 


Type M—provides maximum radiographic sensitivity, with 
direct exposure or lead-foii screens. It has extra-fine grain 
and, though speed is less than Type A, it is adequate for 
light alloys at average kilovoltages and for much million- 
and multi-million-volt work 


Type F—prov ides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens 
Has wide latitude with either x-rays or gamma rays when 
exposed directly or with lead screens 


Type K—has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible 
speed is needed at available kilovoltage, without use of 
calcium tungstate screens. 


Radiography. e e another important function of photography 


RADIOGRAPHY IN MODERN INDUSTRY 


A wealth of invaluable data on radiographic principles, 
practice, and technics. Profusely illustrated with photo- 
graphs, colorful drawings, diagrams, and charts. Get a 
copy from your local x-ray dealer—price, $3. 


EASTMAN KODAK COMPANY 


X-ray Division - Rochester 4, N. Y. 





Personals 


Rolland H. Reneau ©, upon re- 
ceiving his M.S. degree in metal- 
lurgical engineering from Purdue 
University, has returned to France 
and plans to enter the Army. He 
will continue his @ membership in 
the International Chapter. 


George M. Thomas @ is now 
employed by Sylvania Electric 
Products Inc., Bayside, N. Y., as a 
senior engineer. 


Michael F. Wiedl, Jr.. @ has 
joined the staff of the advertising 
department of Atlantic Steel Co., 
Atlanta, Ga. For several years he 
headed the Southern Machinery 
and Metals Exposition, and is well 
known for his work in the devel- 
opment of trade shows and pro 
motional campaigns. Mr. Weidl is 
secretary of the Georgia Chapter ©. 


William P. Cooney @ has been 
appointed sales representative in 
the Philadelphia district by A. 
Milne & Co., tool steel specialists 
in Philadelphia. 





HARDNESS TESTING 


mabe EASY WITH 





PORTABLE HARDNESS TESTERS 


_— Horde 


es w 
Pectable Tester. 


ARE TAKEN TO THE WORK 


a Hardness fod 
Rock eadi 


. ting ig, 
well Seaig, W*eetly in the 


FOR QUICK, ACCURATE, SIMPLE TESTS 


Hardness testing — before and after heat treating — 


is essential today. 


Ames Portable Hardness Testers now make it practical 


and EASY to test for hardness at any stage of your 
manufacturing process. Make quick, accurate tests on 
the spot. No cutting off specimens. No waiting for lab- 
oratory tests. No skill is required. Anyone can operate. 


Thousands are now in use and paying for themselves, 
over and over again. Investigate today how Ames 
Hardness Testers can be quickly put to profitable use 


in your plant. 


Send for descriptive literature. 


Ames Portable Hardness 
Testers are light in weight, 
compact, accurate and 
comparatively inexpen- 
sive. Models from 1" to 
6" capacity. 


AMES PRECISION MACHINE WORKS 


oe i 
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T. H. Wickenden ©, vice-presi 
dent in charge of development and 
research at International Nickel 
Co., Inc., has been elected a mem- 
ber of the Welding Research Coun- 
cil of the Engineering Foundation 
for a three-year term beginning 
October 1. 


William H. Miller @ has been 
appointed chief metallurgist at 
Bowser Technical Refrigeration 
Div., Bowser, Inc., Terryville, 
Conn. He will conduct intensive 
research into the cold treatment of 
metals and its practical application 
to metal working and metal treat- 
ing industries. 


Ernest F. Nippes @, Warren F. 
Savage © and John J. McCarthy 6. 
associate professor, assistant pro 
fessor, and instructor, respectively, 
in the metallurgical engineering 
department of Rensselaer Polytech 
nic Institute, Troy, N. Y., collabo- 
rated to win the first prize of $300 
in a national welding contest spon- 
sored by the Resistance Welding 
Manufacturers Association. Their 
paper was entitled “Temperature 
Distribution During Flash Welding 
of Steel”. Dr. Nippes, who is the 
supervisor of welding research at 
the Institute, also shared second 
prize of $200 for a paper on “Pro 
jection Welding of Steel in Heavy 
Gauges and in Dissimilar Thick 
ness”, written jointly with John M. 
Gerken @, research associate at 
Rensselaer. 


Wallace F. Ardussi @, president 
of Variety Machine & Stamping Co., 
Cleveland, was elected president of 
the Pressed Metal Institute at the 
annual meeting recently. K. A. 
Honroth ©. of Freeway Washer & 
Stamping Co., Cleveland, and Ray- 
mond Peterson @, Peterson Engi 
neering Co., Toledo, were elected 
directors. 


H. Edward Flanders @ of the 
University of Utah was the winner 
of the second prize of 3300 awarded 
by Eutectic Welding Alloys Corp., 
New York City, for a paper on 
“Welding Engineering & Theory”. 
This was part of a $2000 Interna- 
tional Prize Competition conducted 
by Eutectic. 


Jason Saunderson of the Dow 
Chemical department, 
Midland, Mich., has been appointed 
director of engineering at Baird 
Associates, Inc., Cambridge, Mass. 
Dr. Saunderson has been at Dow 
Chemical since 1939 in various re- 
search capacities in the field of 
physical and chemical measure- 
ments, and pioneered in the field 
of spectrometry. 


research 





DEPT. OF DEFENSE 


work... by L*WOBERG 
Induction Heating Units 


L. A. Young Spring & 
Wire Corp., Detroit, 
Mich., use two 5 KW ; 
Lindberg Induction 
Heating Units for 
production brazing, 
soldering, hardening, annealing, stress relieving, hot ' 
forming, forging or shrink fitting requirements. ‘ 


We can’t tell you much about the manufacturing proc- ‘ 
esses at the L. A. Young plant (due to security restric- 

tions) . . . but we can tell you about the many rugged 

construction features of this equipment . . . features 

which make it so dependable that the L. A. Young organ- 

ization selected Lindberg Induction Heating Units for 7 

their important Department of Defense work. These ; os 
points of design and construction will minimize costly 

breakdowns and aggravating work stoppages: 


Filament voltage regulation transformers keep 
tube filament voltages at proper values regardless of 
line fluctuations. The end result . . . longer tube life. 
Checklites . . . A system of indicating lamps instantly 
reveals any abnormal operating conditions . . . simplifies 
servicing. 

Work coil burn-out protection... An electrical in- 
terlock system makes it impossible to turn on power 
when cooling water is not flowing. 


Long-life industrial tubes feature shortened inter- 
nal structure . . . Kovar metal-to-glass Seals . . . heavy 
walled anodes. 


Sealed tank capacitors are hermetically sealed 
against dirt and dust... require no servicing or refilling. 


Investigate Lindberg Induction Heat- 
ing Units. Ask for Bulletin 1440. 


INDBERG a HIGH FREQUENCY DIVISION 


LINDBERG ENGINEERING COMPANY, 
2442 West Hubbard Street, Chicago 12, Illinois 








Personals 


Ernest S 


Carborundum Co., 


the industrial trade 
former metallurgical editor on Jron 


Age, he has most recently been as- 


sociated with Pennsylvania Salt 
Mfg. Co., Philadelphia, as assistant 
manager of public relations. 


3. Kopecki @ has joined 
the public relations department of 
Niagara Falls, 
N. Y., as assistant to the manager, 
particularly responsible for the 
conduct of editorial relations with 
press. A 


Howard M. Stein @ has been 
promoted from director of per- 
sonnel to director of advertising 
and sales promotion of Seaporcel 
Metals, Inc., Long Island City, N. Y. 
He formerly served as director of 
industrial relations for Milton 
Hood Ward Associates. 


William M. Mueller @ has ac- 
cepted a position with the Dow 
Chemical Co. at the Rocky Flats 
plant near Boulder, Colo. He re- 
ceived a doctor of science degree 
from the Colorado School of Mines 
last May. 





each A-F washing machine. 


*This A-F Machine 
wos built specifi- 
cally for remov- 
ing cyanide from 
hardened gears.. 
quickly, efficiently, 
economicolly! 


This A-F TRADE 
MARK: assures 
“quality con- 
trol” in your 
metal products 
washing oper- 
ation. 


. 
. 
. 
. 


WASHING MACHINES 





ALVEY- FERGUSON 


original -Simce (4Ol 


THE 
166 Disney St. 


My name 

Name of Company 

Street Address 

City . Zone 


Riventmeusow 


REPRESENTATIVES IN PRINCIPAL CITIES 


Cincinnati 9, Ohio 
Send us, without obligation on our part, your latest booklet showing | 
how other manufacturers have solved specific metal cleaning problems 


Title .. 


State : 
PLEASE TYPE 
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Henry J. Fishbeck @ has been 
appointed staff metallurgist in the 
advanced tool engineering group at 
Pratt & Whitney Aircraft, East 
Hartford, Conn. For the past ten 
years he has been supervisor of 
metallurgical and chemical proc- 
essing in P&WA’s production 
engineering department. His suc- 
cessor is Spencer W. Deming ©, 
assistant supervisor since 1945. Mr. 
Fishbeck joined P&WA in 1929 
as chief metallurgist and organized 
the metallurgical and heat treating 
departments. He was named proc- 
ess engineer in 1940 and supervisor 
of metallurgical and chemical 
processing in 1942. Mr. Denning 
has been with P&WA since 1940, 
coming from the U. S. Dept. of 
Agriculture and the Connecticut 
Agricultural Experiment Station. 


John S. Winston @ has been ap- 
pointed to the staff of the Mackay 
School of Mines, University of 
Nevada, as professor of metallurgy 
and chairman of the department of 
metallurgy. He replaces Walter S 
Palmer, who has retired. Professor 
Winston, a graduate of Cornell 
College, Towa, and the Missouri 
School of Mines and Metallurgy, 
has taught metallurgy in many in- 
stitutions, including Illinois Insti- 
tute of Technology, the University 
of Chicago, the Biarritz American 
University, Valparaiso University, 
Morningside College, the 
School of Mines 


Missouri 
, and has also been 
with the U. S. Bureau of Mines, 
Rolla, Missouri. He is a specialist 
in physical properties of metals 
and the production and use of spe- 
cial metals for exacting engineer- 
ing purposes. 


Robert D. Reiswig © has re- 
signed his position as research 
engineer with Battelle Memorial 
Institute, Columbus, Ohio, to ac- 
cept a research fellowship at the 
University of Wisconsin. 


Howard K. Schmuck, Jr., ©, 
formerly sales engineer, Haynes 
Stellite Co., Houston, Texas, is now 
with Colorado Fuel and Iron Corp. 
as product engineer, mining supply 
sales, located in Denver. 


Curtis L. Graversen @ has re- 
signed as metallurgist with the 
Division of Industrial Research, 
Pullman, Wash., to accept a similar 
position with Oregon Saw Chain 
Corp., Portland, Ore. 


John W. Fissel @ has been 
promoted from plant metallurgist, 
Vandergrift plant of Irvin Works, 
U.S. Steel Co., to chief metallurgist 
and inspector, Irvin Works, Dra- 
vosburg, Pa. 











Lubricate with “dag” Dispersions. . . 
Reduce Friction... Resist Heat 


At virtually all temperatures experienced in hot-metal work 
“dag” colloidal graphite dispersions reduce friction to a 
minimum . . . keep work lubricated . . . protect metal. For 
brass, bronze, aluminum, magnesium, carbon steel and stainless 
steel...wherever your forming problems are friction and heat 


... “dag” colloidal graphite reduces one and resists the other. 


Use “dag” dispersions: 
in wire drawing—to assure longer die life and uniform dimensions 
in deep piercing—to produce smooth forgings to close tolerances, 
reduce die damage 
in casting and mold stripping—to insure smooth surfaces 
and clean parting 
in forging—to minimize scaling and sticking, improve 
finish, lengthen die life 


in stretch forming—to reduce tearing and rippling 


When “dag” colloidal graphite is applied to friction surfaces, it 
leaves a dry film that gives the metal surface an extremely low coef 
ficient of friction, that resists oxidation, that functions far above 
the burning-point of conventional petroleum lubricants 
Write TODAY for your free copy of “Use of Colloidal Graphite 
for Metalworking Operations.” Ask for Bulletin No. 426-10L 


dag Acheson Colloids Company, out ur wis. 


also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


Units of Acheson Industries, Inc. 





Personals 


William E. Cooper @ is now en- 
uineer, engineering analysis sub- 
unit, Knolls Atomic Power Lab., 
General Electric Co., Schenectady, 
N. Y. He was formerly on the fac- 
ulty of the engineering mechanics 
department at Purdue University. 


Charles M. Miller @, formerly 
with Ladish Co., Cudahy, Wis., is 
with Westinghouse Electric Corp., 
Atomic Power Div., Pittsburgh. 


Luther P. Begley © resigned 
his position in the metallurgical 
engineering department of General 
Motors Truck & Coach Div., where 
he served 10 years, to become 
Western Michigan representative 
for D. A. Stuart Oil Co., Chicago. 


K. U. Wirtz @ has been elected 
vice-president of Electric Furnace 
Co.’s new Canadian subsidiary to 
be known as Canefco Ltd. with of- 
fices in Toronto. Mr. Wirtz is also 
president of the parent company 
in Salem, Ohio, with which he has 
been associated for over 25 vears. 











FLAT OR IRREGULAR SURFACES.... 
HARD METALS OR SOFT.... 


( THERE'S A 


*) ABRASIVE BELT GRINDER 





To FIT YOUR NEED! 


SEND SAMPLES — New - 
Buffing, and Deburring Machinery is being developed contin- 


Better - Faster Grinding, Polishing, 


vally here at Kalamazoo. Our Processing Dept. is equipped 


with 35 modern Hand, Semi-Automatic and Automatic Abrasive 


Belt Grinders 


Write for Catalog D75, and send one rough and one finished 


sample for an Engineering Report — no obligation. 


1647 DOUGLAS AVENUE 


Mode! 400. BDD 
Abrasive Belt 
Grinder 


Mode! 50-ED 
Abrasive Belt 


Liaclders 
we 
KALAMAZOO, MICHIGAN 


Model 3-A 
Backstand 
Model VH 6WP 
WET-N-DRI Abrasive 
Belt Grinder 


Grinder - Polisher g 
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W. Trinks ©. well known for 
his forty years of service as pro- 
fessor of mechanical engineering 
at Carnegie Institute of Technol- 
ogy and his writings on rolling mill 
machinery, and now retired, writes 
as follows: 

“I spend one or two days each 
week in my Pittsburgh office. The 
greater part of the time I spend in 
my mountain home, 2200 ft. up, 
near Ohiopyle, 60 miles southeast 
of Pittsburgh. Here I revise my 
books, work in the garden and 
orchard, and shovel four feet of 
snow in the winter. I hope that at 
the age of 78 you will be as happy 
and carefree as I am now.” 


Norman Dirks ©, since 1947 
chief metallurgist at Perfection 
Tool & Metal Treating Co., Chicago, 
has joined Modern Steel Treating 
Co., Chicago, as technical director. 
He is also in charge of all manu- 
facturing operations plus develop- 
ments and laboratory research. 


Elvin P. Carney @, chief control 
chemist of Metals Disintegrating 
Co., Elizabeth, N. J., recently cele- 
brated his twenty-five years of 
service with the company. A din- 
ner was held in his honor, attended 
by over fifty of his associates and 
the executives of the company, at 
which he was presented a gold 
watch, suitably inscribed. Prior to 
joining Metals Disintegrating, he 
was a chemist for a number of 
years with the National Lead Co. 


Charles T. Evans, Jr.. & has 
resigned his position as director of 
development and metallurgy with 
Elliott Co., Jeannette, Pa. 


H. J. Pessl @, formerly chief 
metallurgist at Lake Erie Engineer- 
ing Corp., Buffalo, N. Y., has 
accepted the position of assistant 
works manager, Gibson Refriger- 
ator Co., Greenville, Mich. 


Russell A. Bain @ has accepted 
employment at Harvey Aluminum 
Co., Torrance, Calif., as metallur 
gist in charge of the heavy press 
forge shop. 


Jack E. Bolt @ is on active duty 
in the Navy as assistant officer in 
charge, welding and castings code, 
Bureau of Ships, Navy Dept., Wash- 
ington, D. C. Lt. Bolt was formerly 
melting and annealing supervisor 
at American Brake Shoe Co., Hous- 
ton, Texas, and later assistant met 
allurgist for the same company in 
Mahwah, N. J. He taught foundry 
courses at the University of Ala- 
bama in 1951-52 and received his 
M.S. degree in metallurgical engi- 
neering this year. 





In Selecting Spring Steel 


It’s the Size of Section 
that Governs the Analysis 





The size of a spring section is the factor 
that often determines the grade of steel for a 
given spring application. 

It is considered sound practice to use a 
grade whose alloy content is consistent with the 
thickness of the finished section. A steel of 
medium or low alloy content will generally be 
adequate for use in a thin spring section. Heavier 
springs, on the other hand, take steels of richer 
alloy content to quench out properly. 

Although this principle may sound simple, 
it calls for a careful study of spring sizes, stresses, 
forming methods, and heat-treatment. In this 
connection we will be glad to help. Our metal- 
lurgists will give you unbiased advice based on 
their familiarity with all grades of spring steels. 

When you are in the market for alloy 
steels, remember that Bethlehem manufactures 


all AISI grades as well as special steels. 


BETHLEHEM 





SPRING WEIGHT ANALYSIS 


9255 
5150 
4063 
TS 8160 


6150 
8650 
9260 
TS 8650 


9262 
8655 
TS 8655 


Light Spring Sections 


Medium Spring Sections 


Heavy Spring Sections 











BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethiehem Pacific Coast 


Steel Corporation. Export Distributor: Bethiehem Steel Export Corporation 


STEELS 
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Save up te 407, on fuel with 
greater heating surface, faster heat recovery 


More and more plants 


Kemp Immersion wert for an. 
tinuous, t¢t >. 
Kemp vote ann 8, 
can be used steadily in eins. 
coating, tempering, etc. 
... without the chest of periodic | nd 
expensive shutdowns for breakage. 
And each new Kemp installation 
means you eliminate costly apm per- 
ature override. dangerous ame 
fire hazards and the clutter of 
unsightly external pipes and ducts. 

EFRCENCY WITH ECONOMY 
With Kemp Immersion Heating, 
you are cssared maximum —~ « 

or Se a an 
ao 

to 


mated sa in fuel 
and more. ‘Thanks Kemp 


neering, these gavings are built into 
every unit. You get greater 4 
surface, faster heat recovery, lower 
dross formati even lower 
temperatures. ian 

to steal heat ...mo 

bustion chamber... 

monoxide. Yours 

when you switgh te 


for technical information and facts on how we 


can help you cut your melting costs, write: 


hEMP == MELTING POTS 
THE C. M. KEMP MFG. CO. 


OF BALTIMORE 


CARBURETORS + BURNERS - FIRE CHECKS 


405 E. Oliver St., Baltimore 2, Md. 


+ ATMOSPHERE & INERT GAS GENERATORS 


ADSORPTIVE ORYERS - METAL MELTING UNITS - SINGEING EQUIPMENT + SPECIAL EQUIPMENT 
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Personals 


John E. Angle @ has been ap- 
pointed general superintendent of 
the Gary Sheet and Tin Mill of 
U. S. Steel Co. He will succeed 
Charles A. Ferguson who has re- 
tired after almost 40 years service 
with U. S. Steel. Mr. Angle is a 
graduate of Lehigh University with 
a B.S. degree in metallurgical engi- 
neering. His first job was junior 
metallurgist at the mill he is now 
heading. He advanced through var- 
ious supervisory capacities — turn 
foreman in the sheet mill, cold 
reduction department, chief metal- 
lurgist and then division superin- 
tendent in the sheet mill — and in 
1944 was appointed assistant gen- 
eral superintendent of the plant, a 
job he held until his promotion to 
his present position. 


Walter B. Farnsworth © has 
been appointed to the newly cre- 
ited position of director of re- 
search at the Monessen plant of 
Pittsburgh Steel Co. His former 
job of chief metallurgist will be 
filled by Charles L. Labeka @, pro 
moted from plant metallurgist. Mr. 
Farnsworth, a graduate of Carnegie 
Institute of Technology, joined 
Pittsburgh Steel in 1921 as a metal- 
lurgist and expediter in the metal- 
lurgical department. In 1933 he 
was promoted to plant metallurgist 
at Allenport, Pa., and in 1935 was 
made chief metallurgist at both 
plants, a position he held until his 
recent appointment. 

Mr. Labeka is a Pennsylvania 
State College graduate who earned 
his master’s degree at the Univer- 
sity of Arizona. He came to 
Pittsburgh Steel in 1935 as a metal- 
lurgist in the steel division and six 
years later was promoted to plant 
metallurgist. 


George M. Sinclair @, formerly 
with the University of Illinois, has 
ioined the staff of the metallurgical 
and ceramic department, Westing- 
house Research Labs., E. Pittsburgh. 


Richard L. Werner @, recently 
graduated from Rensselaer Poly- 
technic Institute, is employed as 
mechanical engineer by R. D. 
Werner Co., Inc., Greenville, Pa. 


Thomas C. Little ©, formerly 
from the University of Kentucky, 
has recently been appointed to the 
staff of the Y-12 plant, an atomic 
energy installation operated by 
Carbide & Carbon Chemicals Co., 
a division of Union Carbide & Car- 
bon Corp., at Oak Ridge, Tenn. 
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Mahon Flow Cocting Machine—Part of the Complete 
Mahon Finishing System ot Cutler-Hommer, 





Mahon Hydro-Filter Spray Booths, and ot left, Drip Tunnel of 
Flow Cooter—Parts of the complete system ut Cutler-Hommer. 





Mahon Six-Stage Metal Cleaning and Rust Proofing Machine 
—Port of the Complete Mahon System ot Cutler-Hommer 


Vi - 


Pe 


.-.- for ENAMELS * LACQUER + PAINT * VARNISH 


High Angle View of the Complete Mahon Finishing System Installed ot the Cutler-Hammer Plant, 
Milwavkee, Wis. Note Overhead Drying ond Baking Ovens, and Enclosed Paint Room Below. 


Modern Mahon System Gives Cutler-Hammer 
Products FINER FINISH at LOWER COST! 


The new, Modern Finishing System installed by Mahon in the Cutler-Hammer 
plant is very compact with an enclosed paint room fitted with plate glass 
windows. Drying and Baking Ovens are located overhead te conserve 
floor space. Provisions are made for both spraying and flow coating in 
order that finishing costs per unit could be reduced to an absolute minimum. 
This is another example of Mahon cooperation in planning, engineering 
and producing highly efficient, properly coordinated equipment to meet 
the manufacturer's specific requirements. If you are contemplating new 
finishing equipment, you will find that Mahon engineers ore better 
qualified to determine your equipment requirements, and to do the 
all-important planning which is the key to high quality results in pro- 
duction finishing. Over thirty years of experience in this highly special- 
ized field has endowed Mahon engineers with a wealth of technical 
knowledge and practical know-how not available to you elsewhere. 
In the automotive field and the home appliance field, where fine 
finish is imperative, you will find more Mahon Finishing Systems 
than all other types combined. See Sweet's Plant Engineering 
File for complete information, or write for new Catalog No. A-653. 


THE R. ec. Bates COMPANY 
HOME OFFICE ond PLANT, Detroit 34, Mich. « WESTERN SALES DIVISION, Chicago 4, lll. 


Engineers ond Manvfocturers of Complete Finishing Systems — including Metol Cleaning ond Pickling 
Equipment, Metal Cleaning and Rust Proofing Equipment, Hydro-Filter Spray Booths, Filtered Air Supply 
Systems, ond Drying and Boking Ovens; Core Ovens, Hecot Treating and Quenching Equipment for 


Aluminum and Magnesium, Dust Collectors and other units of Special Production Equipment 
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Mechanism of Tempering” 


HE FIRST STAGE of tempering 

involves the decomposition of 
martensite into a low-carbon solid 
solution and a carbide other than 
cementite. The second stage of tem- 
pering overlaps the first and is the 
transformation of the retained aus- 
tenite. The third stage of temper- 
ing, involving the formation of 

*Digest of “The Mechanism and 
Kinetics of the First Stage of Tem- 
pering”, by C. S. Roberts, B. L. Aver- 
bach and Morris Cohen, @ 1952 
Preprint No. 11. 


cementite, was found to begin be- 
fore the completion of the first 
stage. There is considerable uncer- 
tainty concerning the nature of the 
decomposition products produced 
during the first stage and the mech- 
anism of their formation. The pres- 
ent paper describes a quantitative 
study of this question using X-ray 
diffraction techniques and preci- 
sion measurements of length. 

Seven iron-carbon alloys of high 
purity and two commercial carbon 





Helpful WILEY Books 


METALLURGY for ENGINEERS: CASTING, WELDING and WORKING 


By JOHN WULFF, HOWARD F. TAYLOR and AMOS J. SHALER 
Massachusetts Institute of Technology 


commerce 


1952 624 Pages 


Operating pring iples and techniques 


Vol. 1, 1951 526 Pages 
Vol. il, 1942 


Fourteer 


is Impro 


1952 313 Pages 


tal data and moderr 
deformatior 


and internal surfaces of crystals 


1952 490 Pages 


logy provide t 


stand j 


g of the solid 


600 Pages 


Here is th 
tormatior has bee $0 Scarce Cover 


553 Pages 


440 Fourth Avenue 








This book is written from the metallurgical rather than the shop point of view 
Its purpose is to give the reader an adequate understanding of metals so he may 
intelligently select and use them. The first half of the book explains the concepts 
and principles that underlie metal processing, from ingots to finished articles of 
The second half describes the processes themselves 


290 Illustrations $6.75 


INDUSTRIAL FURNACES, Volume |! 


By W. TRINKS, Associated Engineers, Pittsburgh, Pa 


Revised, completely up-to-date 4th Edition of the most thorough exposition 
caence of furnace buslding. Gives late developments in heat transfer, furnace de 


453 Illustrations 
337 Illustrations 


FATIGUE AND FRACTURE OF METALS 
Edited by WILLIAM M. MURRAY, 


Massachusetts Institute of Technology 


experts summarize our knowledge of this mysterious problem to hel 
prove control of metals and to aid designers in creating safer structures and 
machines with longer spans of peak performance. A Technolog y Press Book, M. 1.1 


j 


190 IMustrations $6.00 


IMPERFECTIONS IN NEARLY PERFECT CRYSTALS 
Edited by WILLIAM SHOCKLEY, Bell Telephone Laboratories 
An organized record of an NRC Symposium. Places at your command new experi 
views on the nature of imperfections, imperfections 1 
diffusion and related phenomena; properties and effects of externa 


162 Illustrations $7.50 


PHASE TRANSFORMATIONS IN SOLIDS 
Edited by R. SMOLUCHOWSKI, Carnegie Institute of Technology 
leaders in physics, ceramics, chemistry, crystallography, metallurgy and 
owledge of advances in their fields so necessary to fuller 
state. An NRC Symposium Volume 


269 Illustrations $9.50 


THE WELDING OF NON-FERROUS METALS 
By E. G. WEST, The Aluminum Development Association 
long-awaited thorough coverage of a subject on which reliable ir 
s weldability; properties important in welding 
aluminum, magnesium, copper, nickel 
and their allovs; low and high melting point metals; precious metals 


273 Wustrations $8.50 


Send for Copies on 10-Day Approval 


JOHN WILEY & SONS, Inc. 


New York 16, N. Y. 
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steels were used. These were aus- 
tenitized to give complete solution 
of carbides and were quenched in 
either water or 10% brine. The 
amount of retained austenite was 
determined quantitatively, both 
before and after refrigeration in 
liquid nitrogen. For the single- 
crystal X-ray work, grains about ‘s 
in. in diameter were produced by 
heating specimens for 24 hr. about 
100° F. below the solidus. 
Crystallographic changes in the 
martensitic solid solution during the 
first stage of tempering were ob- 
served using the single-crystal X-ray 
diffraction method. A single grain 
was oriented in the goniometer 
camera so that an austenite cube 
axis was coincident with the axis 
of rotation and perpendicular to the 
X-ray beam. The (200) (020) and 
the (002) components were re- 
corded on separate films. The data 
obtained confirmed the first-stage 
mechanism reported by Kurdjumov 
and Lyssak that is, the decompo- 
sition proceeded by the formation 
of a 0.25° carbon martensite at the 
expense of the primary martensite. 
The ¢-carbide is also formed at the 
same time, but its diffraction lines 
were too weak to appear in the pat- 
terns. The carbon content of the 
low-carbon martensite did not vary 
materially with the carbon content 
of the primary martensite. The 
low-carbon martensite may be in 
metastable equilibrium with the 
e-carbide, as both form simultane- 
ously out of the primary martensite. 
The kinetics of the first and sec- 
ond stages of tempering were ob- 
served by measurements of unit 
length tempering 
treatments up to 5000 hr. at temper- 
atures in the range 68 to 500° F. 
The effect of retained austenite was 
taken into account by making meas- 


changes after 


urements on two sets of specimens 
with different, known quantities of 
retained austenite. The data are 
represented by a rate equation 


df 


K (1 f)t 
dt 


where f is fraction transformed, t is 
time, K is the temperature-depend- 
ent rate constant, and m is another 
constant. 

If v is the observed unit length 
change and a the total unit length 
change at the end of the first stage, 
the above equation can be inte- 
grated to the form 


log log (- a ) 
23) 


) 
32 


(m+ 1) logt 4 log ( 
1: 


} 


(Continued on p. 





... best fo all three 


HWD #3 


for 


J casting dies 


/ 
HWD #2 


CXPPUSION ¢ 


Firth Sterling's HWD steels, because to 


“washing” in die casting 
of their versatility in forging dies, 


extrusion dies, and casting dies, are 
fast becoming the popular choice 
throughout the industry. Here are 


six very important reasons why 


(1) Longer die life is assured because 
HWD steels maintain their 


hardness 

(2) Cracking is greatly minimized 
because of HWD's exceptional 
toughness, 


(3) HWD steels have real resistance 


OFFICES* AND WAREHOUSES: HARTFORD 


NEW YORK* 


DAYTON™ PITTSBURGH* CHICAGO BIRMINGHAM* LOS ANGELES PHILADELPHIA* 


operations, 

A thorough series of inspections, 
including ultrasonic testing, in- 
sures the very best in top quality 
steel, 

Air hardening insures minimum 
movement in heat treatment 
Balane ed alloy composition pro 
vides exceptional resistance lo 
checking or cracking when the 


steel is cooled by water 


DETROIT CLEVELAND 


HWD Comes in Three Grades 


HWD #1 and #2 are essentially 
the same steel except that HWD 
#2 has no tungsten, giving it 
more resistance to thermal shock. 
HWD #3 is Firth Sterling's latest 
modification of HWD #2 and has 
a higher Vanadium content to in- 
crease the life of die casting dies. 


Firth Sterling Inc 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 
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Mechanism of Tempering 


Al ft (Continued from p. 130 
S T ia L S S S$ T : L e LAT t From X-ray data the value of a 


was computed to be 


where €,, is the carbon content of 
the primary martensite. Values of 
m and K were obtained from suit 
Oo. CARLSON, INC. able plots. The value of m= was 
found to be --0.7 and was independ- 
ent of temperature and carbon con 
tent. The rate constant, K, in- 
creased with temperature, carbon 
content, and steel impurities. 

A model of the first-stage reac- 
tion that accounts for the low value 
found for m is the following: The 
low-carbon martensite advances 
into the primary martensite on a 
plane front, with the e-carbide pre- 
cipitating or growing behind the 
front, and carbon diffusion being 
required from progressively greater 
LARGE BLANK distances ahead of the front as the 
TYPE 304; reaction proceeds. Two predictions 
Size—2!4" x follow from this model: The activa- 
9516" x WWD e”; } tion energy of K should be one-half 
that of carbon diffusion in = mat 
tensite, and K should be a linear 
function of the carbon content of 
the primary martensite. The ex 


Hole—85"; 
Bend—22 


perimental data are in good agree 
ment with these predictions. 

An argument is developed to in- 
dicate that the transformation of 
retained austenite to bainite during 
the second stage of tempering is 
controlled by the rate of carbon 
diffusion in austenite. The chemical 
composition of the ¢-carbide has 
been calculated to be Fe, ,C. 


A. G. Guy 


You don’t have to buy the “nearest size in stock” from High-Temperature Alloys* 
G. O. Carlson, Inc. If you want, we will pattern cut Stainless 


plate to your individual specifications, or ship you square prowess ING X-ray diffraction stud 
cut plate to the most economical size for your own shop 
to cut—either way you save. by electrolytic separation, the au 
. : , atid thors have investigated the nature 
Special cutting facilities, plus experienced layout engineers of the intermetallic compounds 
are two important cost saving, time saving elements in the present in four heat-resistant alloys. 
G. O. Carlson, Inc. service in stainless steel plates—backed Alloy M252 (0.15% €, 19% Cr, 10 

up by a substantial stock of stainless steel plate in practi- Co, 10% Mo, 2.25% Ti, 0.15% Ml. 


. ; . . 3°. Fe, 0.03° N, balance Ni); Alloy 
cally all sizes to the largest, and in all analyses. 16-25-6 (0.10% C, 16% Cr, 25% Ni 


Send your next inquiry or order to G. O. Carlson, Inc. 6% Mo, 0.15% N, balance Fe); Turb 
‘i alloy 13 (0.15% C, 18% Cr, 24% Ni, 
2.5% Mo, 1% W, 1.5 ri, 1.5% Al, 
balance Fe); and Alloy 1336 (0.20° 

C, 19% Cr, 16% Ni, 49% Co, 12% 


W, 1 Nb, 2% Fe). Metallographic 
INC examinations were also employed 
td bd to supplement the X-ray data. 


Phe principal carbide was iden 


4 ies of insoluble residues obtained 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. *Digest of “Microconstituents 
PLATES « FORGINGS ¢ BILLETS ¢ BARS ¢ SHEETS (No. 1 Finish) ie Semeratare Ae ea seis 
District Sales Offices and Warehouse Distributors in Principal! Cities Preprint No. 1. 
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tified as M,C using both copper and found in two samples of M252. 


The authors appear to have car 
chromium radiation. Measurements The 


structure in each instance was ried out a meticulous 
of interplanar spacings with a spec reported as having a 1.734, c/a 


trogoniometer yielded values of 1.63 with 12 atoms per cell. 
a 11.00 A + 0.03. No attempt was rhe 
made to identify what combinations 
of chromium, cobalt, 


and careful 
program of experimentation, Theit 
data seem to be in excellent agree 
second Laves compound ment with the results of other 
was reported as existing in as-cast workers. The 
molybdenum, Furballoy 13 but disappearing upon 
tungsten, niobium, titanium, iron heat treatment; this was identified 
and others might be represented by as Fe,Al. No comment was made interesting analogies and inferences 
the “M” of the formula. concerning the fact that the Metals than upon direct 

Additional carbides of the M,C, Handbook lists the 
type were listed for 16-25-6 ‘ 


interpretations of 
certain of their diffraction patterns 
seem, however, to be based more on 


evidence. These 
iron-aluminum interpretations also require the 
and system as body-centered cubic in 
The scare- the region from 0 to about 52 atomic 
ity of data suggests that this carbide percentage aluminum, with evi 
form (and perhaps M.,M’.C, ?) 
ists only occasionally in 
alloy Ss. 


us 

sumption that the phases observed 
1336 in a few instances. under the microscope have all 
undergone electrolytic separation 
ex- dence of ordered structures at Fe,Al without change or 


loss of structure, 
these and FeAl. This constitutional dia- an 


assumption that requires a fair 
“ram appears incompatible with the degree of confidence 
Considerable X-ray data were idea of a hexagonal Fe.Al structure. 5. 
presented to show the existence of 
tilanium carbonitrides. 


\. FeLLows 





Pwo varie 
lies, one carbon-rich and the other 
nitrogen-rich, were listed for M252 
Each showed practically no varia 


Where 
tion in parameter for a miscellane 
ous assortment of heat treatment: 
in spite of the fact that the discus- 
sion proposes the existence of a 


continuous solid-solution) system, TEETH 


ric-TiNn. 


TIN, BITE OFF 
1S proposal appears rather 


reasonable, but a similar 


in parameter between Align spe ANSWERS 10 
reaye of 21 diffraction patterns TOOLING 
for 252, only 2 show 


2 an inter- 


mediate value of a, for Ti(C,N) PROBLEMS eee 


would therefore be expected unless 


some unappreciated factor in melt- : Large & Small 


ing procedure has played an un- 
expected role. 


A new phase was reported for 
Alloy 16-25-6; this phase was pro- 
duced when the alloy was soaked 
2 hr. at 2300° F. and then charged 
directly into a furnace at 1500° F., 
held 8 hr. and finally air cooled. 
rhis phase, appearing as thin nee 
dies in the microstructure, was de 
duced to have a hexagonal lattice 
with a 2.84 A and ¢,/a, = 1.61. It 
was proposed, on the basis of simi- 
larities in structure type and size of 
Cr,N, Mo.C and MoN, that the hex- 
agonal lattice contains alternate 
basal layers of chromium and mo- 
Ivbdenum atoms with nitrogen 
atoms occupying the interstices. 
Without further proof this com- 
pound was assumed to be CrMoN,, 
where x lies between 1 and 2, de 
pending on the degree of nitrogen 
saturation. 

The crystallographic structure 
for this phase was derived from 
X-ray diffraction patterns of elec 
trolytic residues, but the authors 
give no proof that these residues are 
exclusively the “needles” observed 
in solid metal under the microscope. 

Two further structures of the 
hexagonal type (Laves compounds) 


were reported. One of these was 
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Tempering of Martensite* Curves of Rockwell C hardness 


versus tempering temperature for a 
tempering time of 2 hr. showed the 
following behavior for both the 
0.6% carbon and the 3° nickel 
steels: (a) The decrease in hard- 
ness up to 300° F. was essentially 


ore work on the tempering mechanism of this effect. It had 
of a medium alloy steel showed already been determined that the 
that the high silicon content of this effect of silicon on tempering is the 
steel, about 1.5%, prevented soften- same in all steels, therefore most of 
ing during tempering in the range the work was done on 4 steels: : 
300 to 700° F. Since there was little 0.6% carbon, 0.8% manganese-base independent of silicon comtoms. ¢ b) 
indication in the literature that this composition with 0.4 and 2.2% sil- In the range of about 300 to 600° F., 


effect of silicon in retarding tem icon; and a 0.4% carbon, 3.0% the rate of softening decreased in 
0.5 proportion to the increase in 


pering was appreciated, it was de nickel-base composition with , , ; 
amount of silicon. (c) The rate of 


cided to attempt to establish the and 2.2% silicon. These steels were 

oil quenched after being austeni- Bie cll p 

*Digest of “The Effect of Silicon tized for 1 hr. at 1600°F. Subse- a — “Ys oo a — yen 

on the Tempering of Martensite” : : : steels and at 550° F. in the 3% 

. ‘ quent cooling in liquid nitrogen , 

by A. G. Allten and P. Payson, @ ss tie te aia ae = nickel steels. (d) At about 800° F. 
952 Prepr J as use » tests. ; 

1952 Preprint No. 10. the rate of softening was greater in 


the highest silicon steels, but at 
900° F. (the highest temperature 


studied) the hardness was in the 
INDUSTRY’S 


order of increasing silicon content. 
LEADERS = . i The cause of the retardation of 
softening by silicon was investi- 
SAY 3 > gated. Solid-solution hardening was 


not a likely answer, nor was disper- 


softening began to increase again 





sion hardening by precipitation of 
a silicon compound. Data from 
dilatometer runs showed that an in- 
crease in silicon content produced 
an increase in the temperature at 
which the contraction correspond- 
ing to the third stage of tempering 
IN eee was observed. This temperature 
increased from about 500° F. at 1 


HEAT TREATING by atomic percentage silicon to 800 F. 
at 6 atomic percentage silicon. The 
HIGH SPEED 


latter temperature appeared to be 
almost the limit to which the third 
stage of tempering can be sup- 
pressed by additions of silicon. 
Electrical resistivity data indicated 
Sentry 2Y electric furnaces at work that there was no 
in the Independent Nail & Packing 
Company, Bridgewater, Mass. 





decrease in the 
amount of silicon in solid solution 
at any of the tempering tempera 





tures. X-ray methods were used to 
study various aspects of the temper- 


“Hits The Nail en The Head ing process and showed that the 


coherent transition precipitate pre- 


at INDEPENDENT !”" sumably persists in metastable 


equilibrium with carbon dissolved 


T : : L in martensite to temperatures up to 
he two Sentry furnaces operating at the Bridgewater, Mass., 700° F. in the high-silicon steel. 
plant of the Independent Nail & Packing Company are turning og 

in top performance day after day. While the question of how sili- 
con retards tempering was not 


™. “S ” Bs ai me P a ity o 
Independent's “Stronghold” line of nails calls for quantity pro answered by the experiments de- 


duction of heading dies, threading and cutting tools made of # : 
high speed, high chrome — high carbon and carbon steel. scribed, it was suggested that 
greater amounts of energy, in the 
form of increased tempering tem- 


a peratures, are needed to nucleate 

cag cementite as the silicon contents of 

SENTRY MODEL YP SENTRY MODEL 27 the steels are increased. The ob- 

REQUEST Vertical model ff For small tools, served resistance to transformation 
; , ~ nory £08 long, slender cutters of moly, ; 7 

CATALOG + i drills, reamers. ; tungsten and co- of the retained austenite in high- 
1-2 broaches, etc. balt high speed one ' 

sreels. silicon steels may be directly re- 

% lated to the formation of cementite. 

ell 


Also, the initial coherent precipitate 
THE 44 ba ed COMPANY may grow and tend to strain the 
matrix during tempering in the 
temperature range below that at 
which cementite forms. 


INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT TREATMENT OF METALS A. G. Guy 
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Flat dies formerly used in this black- 
smith hammer had to be replaced every 
three months. Now the dies are protected 
with a \s-in. deposit of HasreL.oy alloy C, 


The ones shown here have already been 


in service for over a year, and are expec ted 


to last for six to eight months more. 
Because the hammers are used almost 
constantly in a busy steel mill, unpro- 
ee ‘ tected dies wore to about '9-in. concavity 
. 


in just three months’ time. Then they had 
to be scrapped and replaced. When the 
dies that are hard-faced with HasTeLioy 


AND THESE alloy € 


, finally do wear, they can be 


HARD-FACED DIES machined and faced again. 


HasreLtoy alloy C has been applied 
ARE STILL GOOD with outstanding success to many other 
hot-working parts. The alloy rod flows 
easily. No preheating or peening is neces- 
sary. Deposits can be machined with con- 
ventional die-sinking tools. 
For information on how to apply 
Haste..oy alloy C to hot-working parts, 
write for a copy of “Haynes Hard-Facing 
Manual.” For on-the-job help, write or 


phone our nearest District Office. 


ee eT ELL 


These hard-faced flat dies have already 
outlasted four unprotected ones. They 
are expected to outlast two to three more 


parts before requiring additional facing. 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 
TRADE-MARK ya Mf General Offices and Works, Kokomo, Indiana 
, entiteaman Sales Offices 
Chicage — Cleveland — Detroit — Houston 
Les Angeles—New York—Sen Francisco—Tulse 





“Haynes” and “Hastelloy” are trade-marks of Union Carbide and Corbon Corporation. | 
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=== Awepacam Cuemicar Pang Company 


(LICL 


AMBLER |[Nelg| PENNA. 


Technical Service Data Sheet 
Subject: METAL PRESERVATION AND PAINT PROTECTION 
WITH ACP PHOSPHATE COATING CHEMICALS 





OPERATIONS 


ACP 
WETAL CHEMICAL 
GRANODINE” 
Zinc Phosphate 
Coating Chemical 


SEQUENCE OF 


STAGE No. | 
CLEANING 
SOLUTION 


STAGE Ne. 7 


STAGE We. 3 
ACP PHOSPHATE 


nr COATING SOLUTION 


STAGE No. 4 


STAGE No. 5 
FINAL 


— ACIDULATED RINSE 


U.S. ARMY PHOTOGRAPHS COURTESY OF “ORDNANCE MAGAZINE” 


| OBJECT OF 


Typical spray and dip phosphating equipment and some ord- 
nance products that are now given a protective phosphate 
coating for extra durability under all kinds of severe exposure 
conditions. Both military and civilian applications of ACP 
phosphate coating chemicals are shown in the chart below. 


SELECTION CHART OF ACP PROTECTIVE COATING CHEMICALS FOR STEEL, ZINC, AND ALUMINUM 








TYPICAL METAL 
PROOUCTS TREATED 


| 


GOVERNMENT 
SPECIFICATIONS 





Stee!, iron, of zinc fabricated units of com 


ponents, automodiie bodies. refrigerators, 
washing machines, cabinets, efc projec: 
tiles, rockets, bombs, rifles, small arms, 
Delt links, cartridge tanks, vetucular sheet 
Metai, tame dolts and links, recouliess 
gums, efc 


WL-S-S002 
JAN-C-490, Grade 1 
JAN. F 4% 

U.S.A. $7-0-2, Type tl, Class C 
U.S.A. S1-70-1 





“PERMADINE 
Zine Phosphate 
Coating Chemical 





Nuts, bolts, screws, hardware items, tools, 
ms, cartridge clips, fwe contro! mstre- 
ments, metallic belt links, stee! aircraft 
parts, certain stee! projectiles and many 
other components, 


A. 57-0-2, Type il, Class 8 
S.A. $1-70-1, Finish 22.02, Class B 
Sod 


ST: 





THERMOIL 
GRANODINE” 
Manganese - on 
Phosphate Coating 


GRANODRAW 


on 
Prospnate 
Coating 


ALODINE” 


Wea-resistance ant)- 
galling, safe dreak-in 
of frictran oF rubbeng 
parts. Rust proofing 








Friction surfaces such as pistons, piston 
tongs, gears, cylinder \imers, camshafts, 
tappets, crankshafts, rocker arms, etc 
Smmai\ arms, weapon Components. Hardware 


| tems, etc. 


| Blanks and shells for cold formng, heavy 


stampings, tubs. tubing for forming or draw 
ing, wire, rod, etc 


5g 


cg 
ber 
rs 





Aluminum products of similar design such as 
refrigerator parts, wall tile, signs, wasting 
machine tubs, etc, ancraft and anrcratt 

's, bazookas (rocket launchers), helmets, 
belt buckles, clothes éryers, clothes!ine, 
focket motors, etc., alumunum strip o sheet 
stock 


WIL-C-554] (See also QPL-5SS41-1) 
WiL-S-S002 


AN-C-170 (See MIL -C-$541) 
U.S.A. 72-53 (See AN-F - 20) 





“LITHOF ORM” 
Zine Phosphate 
Coating Chemical 











Zine alloy die castings; zinc of Cadmium 
plated sheet of Components. hot dip galvan- 
ized stock, galvannea!, signs; siding, 
footing, galvam zed truck bodies, etc. 














ACP 
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WRITE FOR DESCRIPTIVE FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 





Properties of Austenite 
and Sigma* 


with a 
which austenite and 


. i PAPER deals specific 


alloy from 
sigma phases were separated by se- 
lective anodic dissolution methods 
after the alloy had been given suit- 
able heat Some of the 
physical and chemical properties of 
these 
determined. 
Particularly 
evidence, 


treatments. 


separated phases then were 
interesting is the 
found by this 
microstresses in the austenite of the 


means, of 
massive alloy. Since it seems to be 
generally believed that the transfor 
mation from austenite to martensite 
can only take place under the action 
of tensile stresses, these micro 
stresses probably are compressional 
in nature. In the massive material, 
the austenite was stable at 
temperature and transformed 
tensitically only 
321° F. However, 
tion, this austenite in 
extracted form had 
martensitically 
room temperature. 
Further evidence was found of 
the increasing tendency of austenite 
to transform martensitically after 
extraction as the time of its forma- 
tion at 1560° F. was increased, and 
of the stability of the untransformed 
(retained) austenite to low-temper- 
ature treatment. The only change 
noted with time of heating at 1650 
F. was a slight tendency of the 
chromium content to increase. 
Since there is a general belief that 
there is no compositional difference 
between martensitically transformed 
retained 


room 
nar- 
when cooled to 
after dissolu- 


the 
transformed 


same 


when cooled to 


austenite and 


this 


austenite, 
that a more careful 
examination of this factor might 
prove fruitful. Likewise, the tend- 
ency of sigma 


suggests 


some compositions 
to become 
Svs” ©, 


be stable 


ferromagnetic at about 


whereas others seem to 
against this change, also 
requires further explanation. 

The data given by the authors 
for the differences in composition 
between the austenite, ferrite and 
sigma phases which were in equi- 
librium are particularly welcome 
will 


give in understanding some of these 


because of the assistance they 


phase changes and equilibrium re 
lationships. Although there is 
question of the validity of 
authors’ statement that 

(Continued on p. 
“The Electrolytic: 
Separation and Some Properties of 
Austenite and Sigma in 18-8-3-1 
Chromium - Nickel - Molybdenum - Tita- 
nium Steel”, by T. P. Hoar and K. W. 
J. Bowen, @ 1952 Preprint No. 4. 


no 
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‘ r\ At the McCormick Stee! Company's Houston 
Warehouse, the Airco electronic tracer is 
guided by an ink line drawing to 
flame-shape special rockers from 
1” mild steel plate Six 
at a time! 


a steel warehouse with 


/’ a “custom-cutting”’ 
/’ department! 


That’s McCormick Steel of Houston, Texas! By install- 
ing an Airco No. 50 multi-torch cutting machine, they’ve 
boosted steel orders with an entirely new type of 
service... 

Here’s how it works: customers supply an outline 
drawing or paper cutout of the required part. An 
“electronic eye” traces the guide with hairline accuracy. 
Irregular shapes, inside and outside square corners, 
obtuse angles, slim slots and intricate contours — the 


Airco No. 50 Travograph takes ’em all in stride. Circles 
up to 12 feet in diameter — thicknesses up to 6 inches! 
By keeping all 8 torches in operation, McCormick mass 
produces intricate shapes so accurately that further 
machining is, in most cases, unnecessary. 

The Airco No. 50 Travograph cuts light plates, heavy 
slabs, billets or forgings ...to minute tolerances... with 
virtually no limit on shape or size. Complete details are 
available by contacting your nearest Airco office. 
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FEDERAL BEARINGS CO. has 


ACCURATE 
Carbon CONTROL 


en? P 
ae Vertical Retort 
Furnace 


Federal Bearings Company of Poughkeepsie, New York ac- 
curately controls the carburizing of certain bearing races in 
a Hevi Duty Furnace. 


Multiple Zone Control of radiant type heating elements 
assures even heat distribution from top to bottom of the load. 


Forced Circulation assures that the carburizing atmos- 
phere reaches all surfaces of even the most dense loads. 


You, too, can produce consistently uniform results if you 
specify Hevi Duty Vertical Retort Furnaces for Carburizing, 
Nitriding, Dry Cyaniding and Bright Annealing. 


Write for Bulletin HD-646. 


HEVI DUTY ELECTRIC COMPANY 


——-» _—~Sa«# MELWAUKEE 1, WISCONSIN —— 
Heat Treating Furnaces... Electric Exclusively 
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Properties of Austenite 
and Sigma 


(Continued from p. 136) 
weakness of the austenite caused by 
chromium impoverishment need 
not necessarily be expected in 
sigma-containing structures of the 
particular 18-8-3-1 alloy studied, it 
should be pointed out that this com- 
position probably lies fairly close 
to the lower chromium limit of the 
sigma-forming regions, and that this 
aspect must be taken into account, 
particularly when considering al- 
loys containing larger amounts of 
chromium. The tendency of the 
austenite, when sigma forms, al- 
ways must be to approach a compo- 
sition lying at the higher chromium 
edge of the austenite phase field, 
and, in still higher chromium al- 
loys, this composition may contain 
markedly less chromium than the 
average composition of the original 
alloy. This is equivalent to saying 
that the greater the amount of 
chromium-rich sigma precipitated, 
the greater will be the chromium 
impoverishment of the remaining 
austenite. 

The observation that, at least 
in the solutions tested, the sigma 
phase becomes passive more rap- 
idly after exposure to air after ab- 
rasion than does the austenite, is of 
some practical interest because of a 
fear by many that the reverse situa- 
tion would obtain. The authors 
show that any selective corrosion 
would be expected to be of a rela- 
tively general type rather than a 
concentrated type of pitting attack 
affecting primarily the sigma phase. 
However, they also wisely point out 
that, with acid or other oxygen-free 
conditions under which the passiv 
ity of the sigma (which makes it 
noble to the austenite) may be ex- 
pected to break down, sigma be- 
comes the phase more likely to be 
attacked preferentially. These con 
ditions undoubtedly would result 
in pitting. Their results also seem 
to indicate that as a result of the 
greater tendency of the sigma phase 
to become ennobled by becoming 
completely passivated (in compari- 
son with the austenite phase), 
somewhat greater general corrosion 
may occur when the alloy is sigma 
tized than when it is completely 
austenitic. 

An intelligent application of the 
authors’ results should permit ra- 
tionalization of many of the now 
puzzling observations in connection 
with the corrosion of some stainless 
steels, particularly under accelerat- 
ing conditions. C. H. SAMANS 





Order-Disorder 
Transformation* 


—_ PAPER presents an interesting 

new idea in physical metallurgy. 
The modern viewpoint considers 
order-disorder transformation as a 
homogeneous change of state. Some- 
times it is described as a second- 
order transformation from analogy 
with established second-order trans- 
formation, namely magnetic trans- 
formation. This modern viewpoint 
predicts continuous change of 
structure-sensitive properties, re 
sulting from continuous change in 
atomic arrangement, such that seg- 
regation into distinct ordered and 
disordered masses is not admissi- 
ble, even though equilibrium = is 
maintained. 

The authors argue against this 
viewpoint. They endeavor to dem- 
onstrate that these transformations 
are true heterogeneous phase 
changes in the full sense of the clas- 
sical viewpoint (Gibbs Phase Rule), 
even when ordering involves no 
pattern change in lattice sites. 

Characteristics used as primary 
criteria of classical transformation 
in developing the argument are: 

1. At equilibrium, structure- 
sensitive physical properties un- 
dergo discontinuous changes with 
temperature; where equilibrium 
is univariant the property change 
occurs isothermally; where equi- 
librium is divariant the change 
occurs within a sharply defined 
temperature interval. 

2. The phases concerned are 
capable of coexistence, at equi- 
librium, within the temperature 
interval of transformation and 
should there be distinguishable 
as individually homogeneous 
masses of finite size, separated 
by sharply defined interfaces. 
It is contended that these char- 

acteristics are associated with 
order-disorder transformation only 
when equilibrium is maintained 
and are absent when care is not 
taken to bring about equilibrium. 

The authors’ argument is based 
upon experimental re-examination 
of certain order-disorder transfor- 
mations, and literature survey 
pertaining to this type of transfor- 
mation. Their work was done on 
copper-gold alloys in the neighbor 
hood of the ideal Cu,Au composi- 
tion (25 atomic percentage gold), 
and upon copper-zine alloys in the 

(Continued on next page) 


*Digest of “The Order-Disorder 
Transformation Viewed as a Classical 
Phase Change”, by F. N. Rhines and 
J. B. Newkirk, @ 1952 Preprint No. 12. 





HOTPOINT, INC., achieves 


Furnace 


Cost savings in six months from heat treat- 
MATERIAL ing one type of switch spring alone have 
equalled the cost of the furnace. Formerly 
FLOOR it took one week to produce 40,000 
% springs; now the same job is done in six 
SPACE hours. A high rejection rate has been 
practically eliminated. 


with a Learn more about this modern 


better production tool and the way it can 
product help you. 
resulting! Write for Bulletin HD-850 today. 
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REVOLUTION 


taking place in 
METALLOGRAPHY 


Everywhere metallographers are talking about the 
startling optical performance . . . plus simplicity, 
speed, and convenience, brought to metals micro- 
scopy by the new AO “DESK-TYPE” Metallo- 
graph. See it, study it, operate it and you will never 
again be happy with laborious, antiquated methods. 


OPTICS ARE CUSTOM DESIGNED FOR BEST RESULTS at cach A.S.T.M. magnification — 
“Apergon” infinity corrected objectives and matching eyepieces. 


FROM START TO FINISH YOU STAY SEATED, reaching every control and performing every 
operation without moving from your comfortable chair 


YOU FOCUS AUTOMATICALLY AND ACCURATELY. While examining specimen through mi- 
croscope eyepiece you are automatically focusing for photography. 
VIEWING SCREEN IS DIRECTLY IN FRONT OF YOU. Accurate grain 
size, case depth, and linear measurements are made 
rapidly on the screen with comparison charts and 
micrometer rule. 
IT'S UNBELIEVABLY FAST AND ACCURATE in changing ’ 
magnifications, adjusting lamp, making ex- it S the 


posures, and taking notes. 


oe | 


and photographic, perfect are lamp 
performance, with both AC and DC 


sow tin ore sie: § Meta llograph 


@ For a 12-page booklet 
describing the AO Metallograph 
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Order-Disorder 
Transformation 


(Continued from p. 139) 

a+ B, B, and B+ y ranges. These 
two systems were chosen because 
ordering proceeds without any 
change in the pattern of lattice 
sites. It is pointed out that a care 
ful survey of recorded experi- 
mental observations has shown 
conclusively that the distinguishing 
characteristics of classical trans- 
formation are present for all sys- 
tems in which a change of crystal 
structure accompanies ordering and 
for which results of many equilib- 
rium studies have been reported. 

New evidence obtained from 
studies of the temperature variation 
of electrical resistance, X-ray dif- 
fraction, and rate of ordering is 
presented in support of their con 
tention that the order-disorder 
transformation is a classical irans 
formation. Great care was taken to 
attain equilibrium during studies 

rhe resistivity data are pre- 
sented as evidence of the discontin- 
uous nature of the order-disorder 
transformation under equilibrium 
conditions. The authors point out 
that sharp resistance discontinuities 
have also been found in other in- 
vestigations in which equilibrium 
was established before making 
measurements. Dilatometric studies 
and lattice parameter studies of 
copper-gold alloys also have shown 
sharp discontinuities through the 
transformation interval. This is all 
in accord with characteristic cited 
under 1 of classical transformation. 

The X-ray data are presented as 
direct proof of the coexistence of 
an ordered and a disordered phase 
at equilibrium within the transfor 
mation interval. The X-ray diffrac- 
tion pattern for a copper-gold 
sample stabilized within the trans- 
formation interval and water 
quenched was compared to the pat- 
terns of a sample treated to produce 
complete disordering and a sample 
treated to produce full ordering. 
The pattern of the sample stabilized 
in the transformation interval 
showed all of the lines of both the 
disordered and the ordered pat 
terns. Thus, this alloy at equilib 
rium at such a temperature is 
composed of two distinct states of 
crystalline matter, the one ordered 
and the other disordered. The most 
interesting piece of work by other 
investigators was with the well 
stabilized alloys near the CoPt com 
position, because phase coexistence 
was also confirmed by microstruc 

(Continued on p. 142) 
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ANNOUNCING 


OIL HARDENING TOOL STEEL 


WL introduces “Whelco”—a new tool steel of M 
grade — a new steel of maximum toughness, hard- 
ness and strength —a steel to assure maximum 
results at low cost! “Whelco”’ offers great penetra- 
tion of hardness, great toughness at high hardness, 
wide hardening range, fine grain structure, and de- 
sirable non-deforming characteristics. “Whelco” 
has good forging properties and is readily machin- 
able in the annealed condition. All WL warehouses 
stock ‘Whelco” M tool steel in a wide variety of 
flats and squares. Call your nearest WL man for a 


trial order — the results will speak for themselves! 


WL steels are metallurgically constant. This 
guarantees uniformity of chemistry, grain size, hard- 
enability —thus eliminating costly changes in heat 
treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 
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Order-Disorder 
Transformation 


(Continued from p. 140) 
tural examination. Superimposed 
order and disorder diffraction 
patterns were found; and, micro- 
structurally, a clearly defined Wid 
manstatten pattern of ordered plate- 
lets was found disposed parallel to 
the dodecahedral planes in the dis- 
ordered matrix crystal. These data 
satisfy characteristic 2 of classical 
phase transformation. 

Extremely slow rates of order- 
ing occur within the transforma- 
tion interval and are taken as 
further evidence that ordering falls 
within the classical viewpoint. This 
viewpoint requires that the conju- 
gate phases differ in) composition 
when a transformation is divariant 
The slowness of ordering is then 
attributable to two facts: (a) A 
structural change, requiring change 
in composition, must proceed by 
diffusion, which is commonly a 
slow process; and (b/ when parti- 
cles of anew phase form, some kind 
of nucleation process must operate, 
and this also may be expected to 
require substantial time. 

It would seem that the authors 
have presented a clear case for 
considering the order-disordet 
transformation as a classical trans- 
formation, and that they have cast 
much doubt upon the modern view- 
point of this transformation. 

R. W. Linpsay 


Effect of Heat Treatments 
on Embrittlement* 


( YHARPY IMPACT BLANKS of SAE 3140 
4 steel were water quenched and 
tempered for 1 hr. at 1245° F. The 
effect of twenty different thermal 
cycles on the propensity toward 
temper embrittlement was investi- 
gated. Specimens water quenched 
from the tempering temperature were 
reheated to an embrittling tempera- 
ture of 930° F. at two different rates 
(30° F. per hr. and by heating in 
salt). Specimens were also cooled 
directly from the tempering temper- 
ature to 930° F. at two different rates 
obtained by quenching in salt and 
by slow cooling at 30°F. per hr. 
Isothermal embrittling treatments of 
1 and 48 hr. at 930° F. were employed 
for each of the methods of heating 
(Continued on p. 144) 

*Digest of “The Effect of Various 
Heat Treating Cycles Upon Temper 
Brittleness”, by L. D. Jaffe, D. C. 


Buffum and F. L. Carr, @ 1952 Pre- 
print No. 25. 





DREVER COMPANY builds 
all types of Heat Treating Furnaces 
and has specialized in the heat treat- 
ment of Stainless Steels, such as 300 
and 400 series, Nimonic, etc. Experi- 
ence gained in our own Commercial 
Heat Treating Division has been 
invaluable in solving the many 
problems of furnace design. You 
can profit by this experience. 


Applications for manufacture of 
jet engines include: 


* Furnaces for bright annealing and 
bright hardening of small parts. 


* Furnaces for the continuous annealing 

of weldments, stampings, etc. 

* Batch type and continuous furnaces for 

stress relieving. 

* Furnaces for sintering and infiltration 
of powder metal parts. 


* Installations for caustic descaling in- 
cluding quench and acid dip tanks. 


> Let our engineers with their practical 
know-how, built up thru years of 790 E. VENANGO STREET 
experience, discuss your problems 
with you. 
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product 


o Totally enclosed, dirt and 
dust-proof ‘‘Zerominder" 
dial gauge 


Gripsel clamp screw for 
quick change and proper 
seating of penetrator 


All controls grouped con- 
veniently 


Enclosed, easy-to-reach 
variable speed dash pot 


Standardized 
weights 


J-Model 
“ROCKWELL” Hardness Tester 


5 important“ ROCKWELL” Features 


You can be sure of the hardness of incoming 
metals and the various parts or products you ship to 
your customers if you use a WILSON “‘ROCK- 
WELL” Hardness Tester. Only in the WILSON 
will you find these five important features which 
assure accuracy and ease of operation. 

There are two types of WILSON “ROCKWELL” 
Hardness Testers . . . Regular and Superficial. They 
come in many styles with accessories for testing flats, 
rods, rounds, and odd shapes. For micro-indentation 
hardness testing, there is the WILSON TUKON. 

Write for information and let us make recom- 
mendations. *Trade Mark Registered 


WILSON 
“ROCKWELL” 
and TUKON 
Hardness 
Testers 


WILSON MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N. Y. 


METAL PROGRESS: PAGE 144 





Effect of Heat Treatments 
on Embrittlement 


(Continued from p. 142) 
and cooling, and quenching in water 
and cooling at 30° F. per hr. to room 
temperature were employed follow- 
ing the isothermal period. 

V-notch Charpy impact tests were 
conducted over a range of 256 to 
176” F., so that complete transition 
curves were obtained. The increase 
of the temperature of transition from 
ductile to brittle behavior produced 
by a given thermal cycle was em- 
ployed as a measure of the embrit- 
tlement resulting from that cycle. 
rhe transition temperature was 
chosen as the lowest temperature at 
which the fracture was 100° fibrous. 

Treatments involving quenching 
to room temperature followed by 
rapid reheating to the embrittling 
temperature (930° F.) yielded the 
same transition temperature as those 
involving rapid cooling directly to 
the embrittling temperature. Cooling 
to room temperature from the tem- 
pering range had no effect on the 
severity of the embrittling reaction. 
Slow cooling from the embrittling 
temperature or slow heating from 
room temperature to the embrittling 
temperature produced the same 
amount of embrittlement; this may 
not be true above 930° F. 

The amount of embrittlement re 
sulting from slow cooling from 1245 
F. to the embrittling temperature de- 
pended on the degree of embrittle 
ment produced without the slow cool. 
The increase in the transition tem 
perature resulting from the slow 
cool appeared to become progres- 
sively smaller as the amount of em- 
brittlement without the slow cool 
increased. A similar behavior was 
observed for the effect of an isother- 
mal hold at 930° F. In the use of 
several successive embrittling treat 
ments, each contributed to the phe 
nomenon the amount induced by 
a treatment depending on the em 
brittlement already present 

The embrittlement resulting from 
slow cooling from the tempering 
temperature to the embrittling tem 
perature was considerably greater 
than the amount of embrittlement 
resulting from slow cooling from the 
embrittling temperature to room tem- 
perature; that is, most of the em 
brittlement on continuous cooling 
occurred at temperatures higher than 
930° F. Comparison of these results 
with those given in an earlier pub 
lication showed that embrittlement 
took place more rapidly on continu 
ous cooling than during isothermal 
holding R. F. HEMEMANN 








The Jessop 20-inch alloy-steel hand-mill pictured above is a véry 
dependable piece of mechanism, and the men who attend it are 
highly skilled and proud of their craft. On that mill, Jessop men roll 
what they consider to be the best steel of its kind obtainable amy 
where. It is used for a variety of purposes, from hack-saw blades fo 
wood-working tools and metal-slitting saws to general industrial 
knives, and is known in the trade as high-speed sheet 

We are willing to admit that our 20-inch mill is not working as 





many shifts as those enthusiastic Jessop mill men would like it to 
work. Here's what they would like you to do. If you have any idea 
your company might use this type of steel, contact Jessop. You will 
gain, because every member of the Jessop team, including the men on 
this mill, will strive to bring you better steel on a better delivery 
schedule than you have ever known before. Please write or call 
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the metal industry have 
hundreds of titles. Regard- 
less of title, they share a 
common interest in metals, 
metal treating, fabrication, 
testing and application. 


Their engineering society 7: 


is ASM; their engineering 
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This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 
how single unit installation re- 
places from 2 to 12 men—sar- 
ings up to 95% on almost all 
types of parts from large cast- 
ings to small intricate parts. 

Investigate today! Send for your 


800 Est 67% Street Cleveland 8, Obie FREE copy of Booklet No. J.7 
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days of re- 
on the 

use of the usual plating 
metals, the precious metal, 
rhodium, becomes impor- 
tant as a replacement for 


them, especially for small 
articles and parts. 


Rhodium is hard and bril- 
liantly white and it cannot 
tarnish. No acid nor mix- 
ture of acids attack it. 
Our solution has excellent 
throwing power. 


Suggested objects for 
plating with rhodium are 
optical mounts, contacts 
for communication equip- 
ment, radar components, 
surgical instruments and 
pen and pencil sets. The 
practical plater’s own ex- 
perience will suggest 
many others to him. 


Commercial rhodium plat- 
ing was developed in our 
laboratories. Baker Rho- 
dium Plating Solution is 
the original and is made 
under the direction of the 
men who developed the 
process. 


@ Let us send you Direc- 
tions for Rhodium Plating. 


fala 


113 ASTOR STREET 
NEWARK 5, NEW JERSEY 
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Cleaning and Finishing, Heating Equipment 








EXPLOSION COMBINATION 
GAS and OIL 
BURNER 

for 


HEAT TREAT 
FORGING 
MELTING 


Our burners afford fuel savings, complete 
combustion (11142% CO» Orsat), controlled 
atmosphere, instant lighting, complete heat 
ranges. Simple installation and control. 
Rapid conversion from gas to oil. Also 
patented refractories in special shapes. 


Ra-DIANT 
PRODUCTS CO. 


1413 W. Tuscarawas Street 
Box 729 Canton, Ohio 
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PROTECT METALS AGAINST 


| sens 

) CORROSION 
SCRATCHES 

| newasien 


Extensive laboratory fecilities ere at your 
service for any rust, weterpreefing, or 
corresion-resisiant preblem. 


9E 158 





Upton 


...+. OFFERS 


the most advanced 
Salt Bath Furnaces 


FOR .... 


BATCH 
TYPE 


° 


CONVEY ORIZED 
TYPE 
WORK 


° 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 
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Forty yeors of experience in 
menutecturing berre! pioting 
equipment heve led to the new 
Daniels O15 which con only be 
fully appreciated by thereughly 
reviewing the fects es Wivstreted 
in ovr new catelog 

Write for your copy tedey! 


LIST NO. 17 ON INFO-COUPON PAGE 1 


METAL PROGRESS; PAGE 149 








Heat Treating Equipment and Supplies 





e 2: -© INDUCTION HEATING EQUIPMENT 


Megacycle Tube Type Machines 


Soldering * Brazing * Bombarding 
Annealing ¢ Hardening 
Sizes: Standard—2,4,10,25 KVA; Custom—to 100 KVA 
Fast - Powerful - Reliable 
Challenge Comparison — Value * Quality * Price 
esign * Appearance 
Free Trial Run of Your Sample Parts 
Complete data, application photos, prices, 
delivery in New illustrated Catalog. Write 


on your company letterhead. — 
Since 1930... Pioneers in Megacycle vests GS 

N Vudustrial Electronics Company 
Dependable Oil-Gas Generator Sie ERMA New York Area Office and Plant 


° hin n Av lleville 9, N. J. 
For All Industrial Heat Applications | S06 Weshington Ave. Belleville 
—Converts Oil To Gas. Serves As LIST NO. 18 ON INFO-COUPON PAGE 158 

Standby Or Primary Fuel Source. 





* Clean, Blue-Flame Gas HEAT TREATING . & D F U R ia} AC 3 S 
© Lower Fuel Costs MATERIALS 


e Premixer for any Gaseous Fuel Engineered and Built to 
° Constant Fuel-Air Ratio ; SINCE 1911 Your Specific Requirements 


, , a 
_ ¢ Automatic Operation PARK-KASE LIQUID CARBURIZERS ieeteh nail — 
© Quick Change from Utility Gas QUENCHING and TEMPERING OILS SPCC ORE SNASESS CusEATES 


CYANIDE MIXTURES for annealing, normalizing, 


‘ HIGH SPEED STEEL HARDENING SALTS hardening, drawing, forging, 
* 9 Sizes for all Needs TEMPERING and 1SO-THERMAL 


| 

| « Less Scale on Ferrous Work NEUTRAL SALT BATHS 
| 

| 


QUENCHING SALTS heat aanty 
| Write for your free copy of "Make NOs + NO cee Free D a 
Your Own Gas with Vapofier” CARBON PRODUCTS ree Descriptive Bullets 
| Charceal Request. 

today. + Lead Pot Carbon 
WOODSIDE RAPID CARBURIZERS 


| VAPOFIER Seale” FLINN & DREFFEIN 

| ENGINEERING CO. 
| S. THROOP ST., CHICAGO 43, wu. | PARK CHEMICAL COMPANY oiler \clemex ma 88), fe) }) 
LIST NO. 86 ON INFO-COUPON PAGE 158 LIST NO. 34 ON INFO-COUPON PAGE 158 LIST NO. 5 ON INFO-COUPON PAGE 158 

















* BUFFALO HOUSTON 
A. Mansfield B. F. Coombs 
Ss Amherstdale Rd. 2221 Telephone Rd. 
4 , 
ae Sh, Hae Sem LONGMEADOW. MASS 
. G. Constantine 
ay Control Engineering Co 
4160 No. Elston Ave os Consese Ut. 
MILWAUKEE 
CIN Ed. P. Lindergren 
rence <n 3748 W. Greenfield Ave 
Ist Nat'l Bank Bldg NEW YORK CITY 
R. B. Steele 
ps ayy mg 234 W. 3ist St. 
8 Ss 
Chas. Pant re” = ss PHILADELPHIA 
8905 Lake Ave.. Rm. 303 Towle & Son 
18 W. Chelton Ave. Bidg. 
DETROIT PITTSBURGH 
Gehringer & Forsyth Robt. A. Schmidt 


16151 James Couzens Hwy. 404 Frick Bldg. STANDARD ALLOY as INC. 

1679 COLLAMER ROAD + CLEVELAND 10 OHI» 
LIST NO. 23 ON INFO.COUPON PAGE 158 
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. . Nexpensive way to expand your 
plant facilities. Choose from 27 Models. 


For instance: 1. You save time and money by keep- 

- ing heat treat jobs for small parts 
in plant. 

: 2. It’s easy to establish a new depart- 
ment at small cost in proportion to 
benefits which result. 

3. Cooley heat treat furnaces pay for themselves 

through savings in time and subcontracting costs. 

4, Heat treat operations are easily performed with 
Cooley designed furnaces. 

Write now for Catalog 

giving complete details 


ELECTRIC MANUFACTURI 


30 $0. SHELBY ST. + INDIANAPOLIS, IND 


LIST NO. 87 ON INFO-COUPON PAGE 158 


Heat Treating Equipment and Supplies 





Ask for our 


BULLETIN P-52 


Dp } ; " - 


FURNACES 


KLAAS 
QUENCH TANK and 
CONVEYOR UNIT 


mG CORP 





= 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 

Quenching Oils with 

QUENZINE added 

For information on 

this new additive and 

other Beacon Brand 

Heat Treating Com- 

pounds write to... 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 
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e Investigate quenching-and- 
conveying equipment designed 
and built by Klaas for continu- 
ous heat treating. Oil in tank 
is recirculated and cooled. 
Metal belt lets the moving 
quenched parts drain. Inclined 
conveyor is driven by self-con- 
tained power unit. Various 
sizes to fit individual require- 
ments. Klaas Machine & Mfg. 

Company, 4308 

East 49th Street, 


DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH @ CONTINUOUS 


ATMOSPHERIC - RECIRCULATING. 
PUSHER —ROTARY HEARTH — 
CONVEYOR —RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by Dempsey” 








Cleveland 25, Ohio 


DEMPSEY INDUSTRIAL FURNACE CORP 
Springfield 1, Mass 
LIST NO. 79 ON INFO-COUPON PAGE 158 
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CARBURIZ 
BOXES 


LIST NO. 12 ON INFO-COUPON PAGE 158 


me We make containers and fixtures of all types— 
or handling parts in heat treating, quenching, 
pickling, washing and anodizing operations. 
If what you need isn't shown in our catalog, 


we'll design and build it for you. 


REPRESENTATIVES IN PRINCIPAL CITIES 


4817 W. CORTLAND ST. 
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Heat Treating Equipment and Service 


[ Seruing the} 
HEAT TREATING INDUSTRY 





CIRC-AIR 


Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 





Since 1930 


@ Complete Service 
on Control Equipment 


@ Thermocouples 
@ Protection Tubes 
@ Charts and Lead Wire 





THE CLEVELAND ELECTRIC 


LABORATORIES 


COMPANY 


land 3, 
Ohio 


T NO. 32 ON INFO-COUPON PAGE 15 








o » 
Specially E ngineered 
or 


Your Particular Needs 
a 


GAS « OIL © ELECTRIC 





INDUSTRIAL 
HEATING EQUIPMENT 


LIST NO. 19 ON INFO-COUPON PAGE 158 








Spotlighting 
DETROIT’S BETTER 
HEAT TREATER 
eee ere ‘SE =. — i : 
a PeTCECE SMM 


OFFERING FACILITIES FOR: 22 


e Se 
HARDENING oF: 


STAINLESS STEEL 22222222 





STANDARD STEEL TREATING CO. 
3467 LOVETT AVE. DETROIT 10, MICH 


Phone TAshmoo 5-0600 


LIST NO. 40 ON INFO-COUPON PAGE 158 





HAYS DIAFLOW METER 


New low differential flow meter meas- 


ures: 


1. air flow 
2. gas flow 
3. or air flow-gas flow ratio 


Diaflow measurement in open 
hearth, soaking pit, billet, slab 
heating and annealing furnace 
indicates excessive amounts of 
air and/or gas...helps to pre- 
vent fuel and gas waste... serves 
as a guide in maintaining prod- 
uct quality. 


Write for bulletin 52-1017-37 





BULLETIN ON 
HEAT TREATING FURNACES 


A complete summary of Hays 
products applicable to processes 
such as annealing, brazing and 
calorizing. Scope includes various 
methods of firing (underfired, 
overfired, sidefired), fuel burned 
(gas, coal, oil), and type of fur- 
nace (continuous, rotary hearth, 
Slab heating, etc.). 

Hays complete line of draft 
gages, flow gages and meters (for 
high and low pressure gases and 
liquids), portable gas analyzers 
and automatic CO, recorders are 
covered. 


Write for bulletin 51-750-51 


LIST NO. 30 ON INFO-COUPON PAGE 158 





JUST PUBLISHED... 


GHICAGO + LOS ANGELES + ROCHESTER + ST. LOUIS 


LIST NO. 38 ON INFO-COUPON PAGE 158 
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LINDBERG STEEL TREATING CO. 





maces 
Large Cor Bottom fu 
os he. - al Furnaces 
Product!” 


* ces 
yection Furn 


suring 
Carbon! ve 
; trolled Armosp i 
a je and Neutra 
Cyan 
ng 

Carburiin"g 
Inductio® Heating 
Normaliziné 
Annealing 

Grit Blastins 
Shot Blasting 


Heat Treating Service 


Complete Heat Treating Facklities... 
FORGINGS, CASTINGS, TOOLS, PARTS 


Special Jobs or Production Runs 
Counsel Without Obligation 


Two car bottom type 

furnaces with 30,000 and 

50,000 Ibs. capacity. 

Four truck docks and rail- 

road siding available. 
Send for Free Booklet 
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Flexible in Range... RIGID in Quality 
Lat idei Sci Lif 


STEEL TREATING 


The flexible facilities of Lakeside can handle your steel 
treating—Our rigid scientific quality controls promise a better 
treating job. A glance at our services shows you we provide not 


only the usual metal treating processes, but that we also pioneer 
each new and proven superior technique 


treating problem is large or small 
lurgists will be glad to help you! 


Whether your metal 
call Lakeside—our metal- 


sais 





LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON +9100 
sT NO 


43 ON INFO-COUPON PAGE 158 
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Ber Stock 


Heat Treating, 
* 

(mill lengths 4 Normalizing 

ond sizes)... 

Flame Hardening, 
Electronic 
induction 

Hordening 


Nitriding, 
Speed Mitriding, 
Aecrocasing ... 
Pack, Ges 
or Liquid 
Cerburizing, 
Ae a 


Send Blasting, 
Tensile and 
Bend Tests 


. 
QUALITY STEER TREATING 


107-11 VESEY ST. NEWARK 5, Ki. J. 
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| 
: 
| 
| 


Instruments, Laboratory Equipment 








Alexander 


Solve 


INSPECTION 
DEMAGNETIZING 
SORTING 
PROBLEMS «c7Z 


MAGNETIC ANALYSIS 


EQUIPMENT 
Electronic Equip d 
production inspection of steel bars and tub- 
ing for mechanical faults, variations in 
composition and physical properties. Aver- 
age inspection speed 120 ft. per minute. | 
This Equipment is now employed by more 


For Erichsen Test 


Determines 

workability 

of ferrous, 

non-ferrous and 

fine metal sheets 

and strips to point of fracture. 


Reading—accurate to 0.0004”. . . ’ 





158-28 Hillside Ave. « 


SHEET METAL TESTER 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
Jamaica 2, N. Y. 





than 40 Steel Mills and many Steel Fabrica- 


LIST NO. 89 ON INFO-COUPON PAGE 158 
tors. 








MAGNETIC ANALYSIS 


DEMAGNETIZERS ] 
Electrical Equip for efficient producti 
demagnetizing of steel bars and tubing. TERS | 








| When used with Magnetic Analysis Equip- 
ment inspection and d gnetizing can be 
done in a single operation. 


MAGNETIC ANALYSIS 
COMPARATORS 


Electronic Instruments for production sort- 
ing of ferrous and non-ferrous materials 
and parts for variations in composition and 
physical properties. 





U-TYPE * WELL TYPE + DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 
Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 
THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
CLEVELAND 2, OHIO 


@ u-TYPE MANOMETER 


ALSO MAGNETISM DETECTORS 
Inexpensive pocket meters for indicating 
magnetism in ferrous materials and parts. 
For information write TMS Test TELLS? 


MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St. Long Island City 1, N. Y. 

















LIST NO 
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ULTRASONICS 


for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS 
and FLAW DETECTIONfrom one side 
AUDIGAGE® Thickness Testers 
Ranges 0.020” to 4” 
and 0.060” to 12” 
AUDIGAGE?® Ultrasonic Micrometer 
Direct-Reading 
Special Ranges as required 
Accuracy as high as +0.25% 


RANSON siecrronics 
NSTRUMENTS, inc. ero duction 


ee nr SOS 


439 FAIRFIELD AVE-STAMFORD+ CONN 


=- 
LIST NO. 81 ON INFO-COUPON PAGE 
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Literature 
on Request 





Ns) Ga 3 @) B) si = 
for all kinds of 


WN=\@) 7-4 1@) a4 
FURNACES 


_ 


BODER 


aling 
Atmosphere Anne? 3000 F 


Automatic 

Box Types 
Combustion’ 
Carbon & Se 
Hardenability 


mpering 


heckins 
Thermocoupl* . F 


Tube Type F 
Tube Types 300 F 
Tube Type” 


F . 
Ask for 4 alaloy 52 
a =a 


You tell Boder what you need. 


SCIENTIFIC CO. 
719 Liberty Ave. 
Pittsburgh 22, Pa. 


YO. 55 ON INFO-COUPON PAGE 158 





l 


If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 
oT NO. 54 ON INFO-COUPON PAGE 158 








Control Temperatures 
More Closely 


REDUCE COST - SAVE TIME 


This 
Catalog of 
Improved 
Pyrometer 
Supplies 
shows you 
how! 


Get your 
PREE Copy 
Today! 


* Ther 








* Insulators 





se! 
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Tas iggte). 
PROBLEMS «até 


FOERSTER PROBOTESTER 





Electronic equipment for non-destructive 
inspection of irregularly shaped iron and 
steel parts for certain flaws 





FOERSTER PROBOSCOPE 


Electronic equipment for non-destructive, 
production inspection of regularly shaped 
iron ond steel parts for certain flaws 

For information write 
MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St. Long Island City 1, N. Y. 
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KENTRON 


as HARONESS 


‘ 


TESTER 


— 
‘ 


- had 
an ANT 


i i 


7”, 


* 


! 


Applies 1 to 10,000 gram loads 
Write for Bulletin 

KenT Cort LABORATORIES 

PEEKSKILL NEW YORK 


PAGE 8 


S T SAM TOUR & CO., INC. 
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om Slag) 


Instruments, Metal Forms 





\ 


\} AMERICAN STANDARDS 
TESTING BUREAU, INC. 








a 
for Fast and Efficient ) 
HARDNESS TESTING 


ame? 


Se. 
P oan 
“ait 


Impressor 
ON ALUMINUM, COPPER, BRASS BRONZE PLASTICS 


Works on the principle of forcing a hardened 
spring-loaded steel point into the surface, the 
amount of penetration registering instantly on 
a dial indicator to give a dependable measure 
of hardness. Can be used in any position. Simple 
to operate. Ruggedly built. Thousands in use. 








Write for Bulletin 1689-1 
BARBER-COLMAN COMPANY 
1225 ROCK STREET - ROCKFORD, or 
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COMPRESSION « TORSION « 
FLAT+ EXTENSION+ AND 
SPECIAL TYPE SPRINGS 


Sg 


METAL STAMPINGS AND 
WIRE FORMS 


JOHN EVANS’ SONS, Inc. 
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Stainiess Steel in strip, sheet, bers, tubing ond 
accessories 

Cold Finished Steels in al! stenderd shapes 
and cerben analyses 

Spring Steels in Bive Tempered and Polished 
Coils, Cold Rolled Annealed Coils and Straight 
Lengths in 1070 and 1095 Corben grades ond Hot 
Rolled SAE 1095 ond 9255 Bors. Wires include 
Polished Music Spring Wire, Block Oi! Tempered 
Spring Wire 

Cold Rolled Sheets — Cold Rolled Strip in 
coils and straight lengths 
sheared and round edge 
Planet Drill Rods Rounds sizes from 013 te 
2 in. -fets end squares 

Aluminum Sheets in coils ond straight lengths 
in ol! olloys -Aluminum Bors and Rods. 


oll tempers, slit 
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Tools, Tool Steel, and Metalworking Equipment 





AVAILABLE 
FROM STOCK 


e High Speed: 
T-1 to T-15, M-1 to M-56 


e High Carbon—High Chrome 
e Oil Hardening 
e Air Hardening 
e Water Hardening 
@ Hot and Cold Work-Die Steel 
e Fast Finishing Steels 


COMPLETE WAREHOUSE 
FACILITIES 


STOCK LIST MAILED 
ON REQUEST 


RELIABLE 
STEEL CO. 


NFO-COUPON PAGE 15 





ARDCOR} 
TUBING 
ROLLS 


*PRODUCTION PROVEN — 30% More Footage! 


These Tubing Rolls, made of ARDCORLOY* —a special 
alloy steel, were designed and manufactured by ARDCOR 
for one of America’s leading Welded Tube Manufacturers 


(name on request). 


What are YOUR Roll Forming Requirements ? 


ARDCOR ROLLER DIES @® ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 


20680 St. Clair Avenue 


Cleveland 17, Ohie 
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USE 
HANGSTERFER’S 


CUTTING 
COMPOUNDS 


for 
Broaching 
Milling 
Tapping 
STAINLESS STEELS 
Smoother finish 


Greater tool life 
Increased production 


HANGSTERFER'S 


LABORATORIES, INC. 
21 Cooper St. + Woodbury, N. J. 











RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 
outstanding authorities, de- 
votes 204 pages to the impor- 
tant problem of the nature and 
extent of residual or “internal” 
stresses in metals and metal 
parts prior to actual structural 
or operating use. 

How to measure residual 
stresses ... The state of stresses 
produced in metals by various 
processes... Relief and redis- 
tribution of residual stresses in 
metals...How residual stresses 
originate, their nature and 
their effect on metals. 

204 pages, $4.50 

PUBLISHED APRIL, 1952 


AMERICAN SOCIETY for METALS 
7301 Euclid Ave. Cleveland 3 

















STEELWELD 





. 
avert’ SHEARS 
t 


Steelweld metal-cutting sheors ore 
before possible. Revolutionary p 
overcomes handicaps of ordinary 
guides to wear ond cause : 
Complete line machines for 
thicknesses to 1-1/4 inch. 








FEATURES GALORE 


All-welded solid one-piece frame 
Electric foot control. 

Fast Micro-Set Knife Adjustment 
Deep throat for wide slitting. 
Lift-up Back Gauge. 
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Not only are these machines easier to operate but their design assures smooth 
straight cuts to hair-line accuracy for years of operation. Their construction 
is extra heavy, and all modern features are incorporated to provide for ease 
of operation, minimum maintenance and long life. 

WRITE FOR CATALOG No. 2011. 


THE CLEVELAND CRANE & ENGINEERING CO. 


5939 East 282nd Street 


Wickliffe, Ohio 











WIRE FOR WELDING 


- +» for “QUALITY 
CONTROLLED” Welds on 


ALUMINUM 
STAINLESS STEELS 
ALLOY STEELS 
BRONZES 

CAST IRON or 





SPECIAL ALLOYS 


USE “WELDSPOOL” 
ELECTRODE WIRE or 
“‘WELDBEST”’ 
ELECTRODES 


Weldbest Electrodes 


Aa 


FOR MANUAL ARC WELDING 


WELDWIRE COMPANY, Inc. 


N. W. Cor. Emerald and Hagert Sts. 


Philadelphia 25, Pa. 
PHONE: Garfield 3-1232 


Tang LUCAS-MILHAUPT 
51 bea ‘Codie Wis 
158 


LIST NO 


Welding and Brazing 











‘-MAURATH 


INC. 


MANUFACTURERS « PROCESSORS 
OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 
ELECTRODES 


* cm 
AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 


MOntrose 2-6100 





\ 
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A CABLE SPLICED 
IN 10 SEcoNps! 


CUT, OR on 
Telephone Pe ty) / 
\d 


‘ 





ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 
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Write for Caddy Catalog 
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Metals, Metal Forms, Fluxes, 


Lubricants 








USE OUR 


for 


Powder Metallurgy 
Fabrication 


and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 


WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes @ Rods @ Shapes @ Bars 
Hollow Extrusions @ Pilate © Strip 
@ Pipe © Wire © Welded and 
Riveted structures and assembiies 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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DRAWING 
STAINLESS? 


Use eee 
Hangsterfer’s 


LUBRICANTS 


for... Increased Production 
Less Scrap 
Longer Die Life 
Doing the most difficult jobs for the 


majer metalwerking plants throughout 
the United States and Burope. 


HANGSTERFER’S 
LABORATORIES, INC. 
21 Cooper Street + Woodbury, N. J. 








HS Uy 


EXTRUSIONS @® 


SPECIEIC ATIONS 


Smeal ss 
@t : 
HIMMEL BROTHERS CO 
” 








IST NO. 73 ON INFO 


COUPON BELOW 


Uoeeo 
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“SILVERCOTE''® 


BERYLLIUM 


LE 
COPPER 


COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE riar 
for 


SPRINGS 

FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 





* 
* 
* 
* 
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Use Atlantic Fluxes 
ALUCO... iy 


For degasifying and purifying alu- 
minum alloys. Assures uniformly sound, 
dense grained castings. Used in rever- 
beratory and crucible type furnaces. 


ALUCO'S’... 


Specially compounded for die cast- 
ing oluminum-base metal and per- 
manent mold castings. 


MAGNESAL... 


Used for removing magnesium from 
aluminum alloys 


ALUCO ‘GR’ & ‘DG’... 
For grain refining and degasifying 
aluminum and its alloys 


Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVENUE 
CHICAGO 14, ILLINOIS, U.S.A 











7301 Euclid Avenue, Cleveland 3, Ohie 
Please send further information, as checked 


at the right, on the advertisements in the 


Bulletin Beard with numbers | have listed below— 


(Bulletin Board Item Number) 


Your Name 
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Send Catalog 


(Please check) 

Send Nearest 

or Engineer- Price Source of 
ing Data Info Supply 


— — — 











ELEMENTS OF 
HARDENABILITY 


By M. A. GrossMANN 


The author of this important 
book brought practical ex- 
perience and sound judg- 
ment to bear upon modern 
concepts of hardenability. 
The four sections are illus- 
trated with 111 graphs and 
charts to insure clarity of 
presentation. 164 pages; 
$4.50. 


AMERICAN SOCIETY for METALS 


7301 EUCLID AVENUE 





CLEVELAND 3, OHIO 

















Brass Castings Retard the Destructive Forces of Nature 
. . corrosion 





SHIPBUILDERS require strong . . . ductile . 


resistant metal for propellers. 
IN INDUSTRY brass is selected to convey corrosive 


liquids. 
AT HOME or wherever liquids are used . . . Brass plays 


a necessary role. 





. . Write for your copy of the 8-page Lavingot Technical Journal — Vol. 8, No. 3 — 
containing an article discussing “‘Getes and Risers.” 





* Refiners of Brass, Bronze and Aluminum 
¢ Producers of Zinc Base Die Casting Alloys 

EDZIE AVENUE e. CHICAGO 23, ILLINOIS 
NTAT ES CIPAL 7189 


a oe | 


3426 S. K 


REPRE ‘ v 
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Tests show 


100 TIMES GREATER 
FATIGUE ENDURANCE 


METAL PROGRESS; 


Fatigue tests conducted in the lab- 
oratories of the National Research 
Corporation on Ferrovac* 52100 
showed that vacuum melting increases 
endurance limits over 100 times that 
of commercial grade SAE 52100 steel. 

Improved performance character- 
istics such as these are typical of the 
products of Vacuum Metals Corpora- 
tion. Vacuum melting removes gases 
and oxide inclusions and permits new 
standards of composition tolerance 

The result — improved physical, 
*T.M. appl'd for 

HIGH 


PURITY METALS 
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of FERROVAC* 52100 


chemical, and electrical properties. 
These high performance characteris- 
tics may eliminate the need for rede- 
sign or be the answer to the “impossi- 
ble-to-do” specifications that have 
been handed to you. 

Commercial quantities of ferrous 
and non-ferrous metals and alloys are 


now being vacuum cast at pressures 
as low as one millionth part of atmos- 
pheric by Vacuum Metals Corpora- 
tion. They are now available in either 
billet or fabricated forms. We may 
have the answer to some of your met- 
als problems. Write us for more in- 
formation. 


VACUUM METALS CORPORATION 


Subsidiary of National Research Corporation 


70 MEMORIAL DRIVE 


HIGH VACUUM CASTING 


CAMBRIDGE 42, 


SPECIAL ALLOYS + GF 


MASSACHUSETTS 


(Gos Free) METALS 








There’s gold for you 


in “them thar” ¢ oils ‘ 









CLAD METALS 


Prospecting for more profitable product fabrication? 
You’re in luck when you find how SuVeneer Clad 
Metals pan-out on your applications in savings of 
expensive non-ferrous materials, in ease of fabrication, 


e and in improved product performance. SuVeneer Clad 
Superior Steel 


Metals are composites of genuine copper, or brass, o1 


nickel, bonded inseparably to plain strip steel on one 
CORPORATION — - 
or both sides. @ You save from 70% to 80% of the solid 
CARNEGIE PENNSYLVANIA strategic metals, while enjoying a// their surface advan- 


tages. Write! 


or build your own 





from component 


parts 


The B & G Self-Contained Oil Cooler 
illustrated here is pre-engineered and 
assembled complete at the factory. It 
eliminates the need for building pump 
piers and stands and for assembling 
pipe, valves, controls and wiring. Your 
only responsibility is to place the unit 
in position and connect it to the quench 
tank and water lines. It can be easily 
moved if a change in plant arrangement 
makes it necessary 


If you are having too many rejects 
because of warping or variations in 
quality, look into your quenching methods 


B & G Hydro-Flo Quench Oil Cooling 
Systems are installed the country over 
because of demonstrated ability to 
maintain desired characteristics in the 
finished product. Heated metal is 


®) » te ,era- 
brought down from furnace tempera Bac 


ture to the correct end degree with Quench Tank 


unfailing accuracy. Each batch is 
quenched under identical conditions 
and hence is identical in quality 





Whatever your quenching problems, 
B & G engineers are ready to lend a 
hand. A complete system can be de- 
signed to fit your specific requirements. 
At your option, the system will be 
delivered as individual units or factory 





assembled, ready for operation 


Write for information. " B & G Series 1522 


Centrifugal Pump 
5 
5 


Centrifugal Pump 


B&G 
Oil Cooler 


Hydre -F46 oi QueNncHING SYSTEMS 


BELL & GOSSETT COMPANY 
Dept. CS-16, Morton Grove, Ill. 
Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto *Reg. U.S. Pat. Off 
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DO YOU HAVE foug | 


X-RAY INSPECTION JOBS? 


At the American Steel Foundries’ plant in Newark, New 
Jersey, heavy steel castings are easily X-rayed due to 
equipment flexibility. 

1 — Constant Potential high voltage generator produces 
more X-rays per KV than any other X-ray generator and 
does it over the range of 30-250 KV. 

Resuits — Materials from less than 4” aluminum to 4” 
of steel can be radiographed in less time. 

2 — Jib crane tubestand carries the X-ray tubehead 6’ ver- 
tically above a minimum 33” target-floor distance and 10’ 
horizontally while moving approximately 270° around the 
vertical column. Additional beam angulation and tube 
positioning features are built into tubehead mount. A 
small hoist may be added to aid in positioning the part. 
Resutts — Time kept to a minimum for posi- 

tioning the tubehead over the parts despite 

their size or position. 

With Westinghouse you have the assurance of 

a coast-to-coast staff that provides the best tech- 

nical service and advice. Call your Westinghouse 
representative, or write to Westinghouse 

Electric Corporation, 2519 Wilkens Avenue, 

Baltimore 3, Maryland. 


—_— 
eeeeeeveeevneveee 








. 
+ 
> 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. wis 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
+ 
. 
. 
. 
. 
. 
+ 
. 
. 
. 
7 
. 
. 
. 
. 
. 
- 
. 
. 
. 


INDUSTRIAL X-RAY eee 250 KV 


J -08262 
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another example of 
MONARCH VELVAGLAZE 
aluminum Permanent 
Mold Castings 


FIRST...AN 
NOW...AN INDUSTRY STANDARD 


Seeking to add eye appeal to waffle bakers, a leading manu- 
facturer found that Monarch Velvaglaze aluminum Permanent 
Molded grids improved product performance and sales. This 
special low-cost finish stays bright and velvety smooth... 
imparts a dense, durable surface that prevents sticking... needs 
no greasing. Today VELVAGLAZE is generally recognized by 
leading manufacturers as the ideal finish for waffle grids. 


VELVAGLAZE is exclusively available on Monarch aluminum 
Permanent Mold and aluminum Diecastings. It is one of the com- 
plete range of finishing methods available on Monarch’s cast- 
ings. Why don’t you investigate how VELVAGLAZE can improve 
product performance, reduce cost and add sales appeal. 


: 5 
for Monarch’s two folders that help solve 
the problems of low-cost finish on high 


quality aluminum Permanent Mold and 
aluminum Diecastings. 


Aluminum Permanent Mold 
a ae ee 
Certified Zine Die Castings 
Complete Product Assembly 
Every Modern Finishing Service 


Detroit Ave. at W. 93rd St., Cleveland 2, Ohio 
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Residual Stress 
in Toolsteels* 


ESIDUAL STRESSES induced in steels 

by heat treatment and other op 
erations can greatly affect their be 
havior in service. The control of 
these stresses is complex because of 
the phase transformations occurring 
during quenching and tempering. 
While the results of residual stress 
investigations on several quenched 
steels are available, the effects of 
tempering have not been completely 
illustrated. The work described in 
this paper deals with the distribu 
tion of quenching and tempering 
stresses in an oil hardening man 
ganese steel (0.90% C, 1.30 Mn, 
0.42% Cr, 0.42% W, 0.32% Si) 

Stresses were induced in five flat 
specimens (2x2x '% in.) by oil 
quenching from 1475°F. After 
quenching, four of the specimens 
were tempered for 1 hr. at temper 
atures ranging from 425 to 1150° F 
A sixth unhardened sample was 
given a stress-relieving treatment alt 
1100° F. Special precautions were 
taken throughout to protect the steel 
surfaces from carburization, deca 
burization and oxidation. 

The magnitude and distribution 
of the residual stresses were deter 
mined in each specimen by an 
adaptation of the Bauer and Heyn 
technique. The procedure consisted 
of removing thin surface layers 
from the specimens while observing 
the resultant curvature changes 
by Letner’s optical interference 
method. The stress values for the 
distributions were then calculated 
from a mathematical relationship 
between stress and curvature. 

The removal of surface layers 
was accomplished by grinding, lap 
ping and chemical etching. Experi 
mental work was completed which 
indicated that when these were ap 
plied in the proper manner, the 
residual stress pattern was not af 
fected. The data from the quenched 
steels indicated that the principal 
quenching stresses were tensile, of 
the order of 70,000 psi., and that 
these were equal in all surface di 
rections. The maximum stress o¢ 
curred at the surface, and almost 
all of the tensile stresses were con 
centrated within 0.025 in. of the 
surface (one-tenth of the specimen 
half-thickness). All of the remain 
ing half of the specimen was 
occupied with smaller, balancing 
compressive stresses. (To p. 16% 

*Digest of “The Effect of Quenct 
ing and Tempering on Residual 
Stresses in Manganese Oil Hardening 
Toolsteel”, by H. J. Snyder, @ 1952 
Preprint No. 21 
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VGeucou) Vee 


DYNAMASTER 


—the electronic master-mind for your temperature 
measuring, recording and controlling problems 


BRISTOL 


V Continuous-balancing electronic cir- 
cuit responds instantly to minute changes 


V All types of electric and air-operated 
controllers offered 


V Available as a self-balancing bridge or 
potentiometer 


¥ Trouble-free operation 


V Electronic component uses vacuum 
tubes available at any radio supply house 


log P1245. 


V Full-scale pen travel in 7,3 0r % seconds 


V Chart speeds from % in. per hour to 
7200 in. per hour 


¥ Multiple recorders up to 16 points 


¥ Components interchangeable and eas- 
ily replaced on all Dynamaster models 


¥ Immune to most vibration or shock 


¥ Exceptionally unaffected by stray cur- 
rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


eae ae Se a a a a a a ee ee eae ee anananere 


106 Bristol Road 


NAME_____ 


COMPANY 


ADDRESS 


cITy 


THE BRISTOL COMPANY 


Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


_ZONE _STATE 


—_——— ee eee ie anal 


=— SE ee 
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me 


RIL: 
a complete 
heat-treating .. 


high in productivity 
compact in design 


Stop! Think of the many advantages Features include: 

and economies of having a complete heat- Heating Furnace with range of 1000° to 
treating department right in your own 2400° F. automatically controlled (12” wide 
shop, ready to serve you whenever you x 10” high x 18” deep). 

need it. No waiting! No production tie- Tempering or Drawing Oven is recirculating 
ups! No expensive outside services! Think type. Work is constantly bathed with evenly 
how much money you could save the very distributed high velocity and held to constant 
first month! A Waltz Heat-treating Unit is temperature by automatic control. Alloy steel 


@ mighty wise investment. It heat-treats, 


lined with perforated shelf, has range of 
250° to 1100° F. (21” wide x 10” high x 


quenches, draws, stress-relieves, normal- 18” deep). 


izes, anneals, with controlled atmospheres. S. 


Furnace and Oven doors equipped with foot 


And it's reasonably priced, too! Mail the treadles. 


handy coupon for complete’ details. 


ooaeeee"" 
Waltz Furnace Co., 
Symmes Street, Cincinnati, Obie 
Dept. W 

Please send without obligation 
engineering bulletins—Waltz Heat- 
treating Furnaces. 


NAME__ 


4. Two Quench Tanks for oil and water. By 
means of double wall construction, oi! tank 
is entirely surrounded by water for cooling 
oil, thus producing more uniform quenching. 


§. Automatic electronic type controls. 


6. Shipped ready to install by simply connect- 
ing gas and electric power line. 


treating furnaces, using all types of fuels are built 
to suit your requirements. Write for comprehensive 








COMPANY. 








city. 
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Residual Stress 
in Toolsteels 


(Continued from p. 162) 

Tempering at successively higher 
temperatures progressively reduced 
the surface tensile stress, but did 
not appreciably affect the depth to 
which the main stresses penetrated. 
Tempering at 425° F. reduced the 
surface stress to about 50,000 psi., 
and at 650 and 800° F. to about 
10,000 psi. The specimen tempered 
at 1150° F. actually showed a very 
slight compressive stress in the sur- 
face layers, but this is believed to 
have been caused during cooling 
from the tempering temperature. 

The stress-relieved specimen 
also showed a residual compressive 
stress of 10,000 psi. at the surface 
which extended to a depth of about 
0.020 in. This was attributed to 
cooling from the stress-relieving 
temperature. 

While the authors note the im- 
portance of phase changes on the 
stresses induced during quenching 
and tempering, no references are 
made to the transformations occur- 
ring in this steel during treatment. 

The failure of engineers to eval- 
uate residual stress patterns can be 
traced to two things. The first is 
that in the many complex parts 
used in engineering, it is virtually 
impossible to accurately measure 
these patterns. The second is that 
the majority of quenched parts are 
given a tempering treatment of suf- 
ficient rigor to minimize the value 
of the as-quenched residual stresses. 
This paper effectively points up the 
effect of tempering on the residual 
stresses, indicating that a draw of 
only 650° F. will greatly diminish 
their magnitude while only moder- 
ately affecting the hardness. 

F. X. Kayser 


Hardness at Elevated 
Temperatures” 


RAPID TEST for evaluating the 

mechanical properties of high- 
temperature alloys has been long 
sought. Hot hardness has seemed to 
be the best approach to this prob- 
lem; however, investigators have 
differed on mechanism of test as 
well as on method. Dynamic and 
static methods have been evalu- 
ated extensively, but to date no 
correlation exists primarily be- 

(Continued on p. 166) 

* Digest of “Hardness of Various 

Steels at Elevated Temperatures”, by 


F. Garofalo, P. R. Malenock and G. V. 
Smith, @ 1952 Preprint No. 18. 





Mineral intensifiers give Park 
Triple A Oil faster quenching speed 
through the critical range, resulting 
in faster and deeper hardening. 


LESS DISTORT Gy 


Fast, uniform hardening in the 
critical range, plus a low cooling 
rate through the temperature zone 
of martensite formation, means 
less distortion from Park Triple 


A Oil. 


RIGHT QUENCHING 


Special anti-oxidants used in Park 
Triple A Oil give it greater stabil- 
ity for longer life and bright 
quenching properties. This is im- 
portant when work is quenched 
from carbo-nitriding furnaces. 


For Hot Oil Quenching up to 450° F use Park Thermo 
Unretouched photographs of precision parts quenched from a carbo- . : 
nitriding furnace in Park Triple A Quench Oil. From left to right are Quench Oil. Send for Bulletin No. F-7. 


— quenched the first day, 30 days later, 60 days later, and 90 days 
ater. Bright and clean after over 5 months use with no indication of 
reduction of surface cleanliness 


For These Critical Times... 


Now more than ever you will need Park Triple A Quench Oil 

. with steels of critical hardenability due to lean alloy content 
and parts manufactured under government contracts, you can’t 
afford costly rejects due to rigid inspection. Get the most from 
your quench oil — get Park Triple A Quench Oil today and save 
on critical material and expensive rejects. Send for Bulletin No. 
F-8 today, for complete information. 
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Are you SURE 
you re using 
THE MOST 

EFFICIENT FINISH? 


if your production involves 
finishing zinc, cadmium, 
aluminum or cuprous metals, 
you owe it to yourself... 
and your customers... 

to investigate 


for on any of these metals Iridite gives you a high per- 
formance finish at a low cost from a simple chemical dip. 


IF YOU WANT HIGH CORROSION RESISTANCE, 
you'll find an Iridite that will meet any military or civilian 


specifications for chromate finishing. 


IF PAINT ADHERENCE IS IMPORTANT, 
you'll find Iridite prevents underfilm corrosion and soap 


formation. 


OR, FOR BRIGHT, DECORATIVE FINISHES- 


investigate zinc plate and Iridite (Bright) for a chrome-like 
decorative finish with more corrosion protection than con- 
ventional chrome plating . . . or Iridite (Metcote) as a treat- 
ment for copper that eliminates the need for buffing in the 


copper-chrome system; produces a sparkling bright finish! 


Aiiico Research Prooucrs 


NCORPORATED 


4004-06 E MONUMENT STREET © BALTIMORE 5 MD 
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Hardness at Elevated 
Temperatures 


(Continued from p. 164) 
cause of the difference in and the 
duration rate of indentation load 
ing. Some degree of standardiza 
tion has been evident among the 
test methods that utilize the static 
loading technique. 

The authors describe a tester of 
the static load type which requires 
heating of the indenter and the 
specimen in an inert atmosphere, 
and which automatically applies a 
dead-weight load on the indente 
while in contact with the specimen, 
the load also being removed auto- 
matically. Fully dried helium and 
hydrogen in combination with a 
titanium “getter” provides an ideal 
atmosphere. The electrically actu 
ated loading mechanism permits a 
loading and unloading cycle of 1 
min. each and duration of the total 
load on the specimen is approxi 
mately 1% min. Metallographically 
polished specimens (on which ex- 
treme care was used to eliminate 
the worked layer on the surface be- 
cause of its detrimental effect on 
results) were used for the tests. 

Hardness tests were made ini 
tially at room temperature with this 
apparatus as well as a_ standard 
Vickers machine for comparison 
purposes. A minimum of seven 
impressions are made at the temper- 
ature desired. The equipment is 
cooled to room temperature and the 
impression diagonals measured. 
Litthe error was encountered be 
cause of thermal contraction of the 
diagonals during the cooling cycle. 

Evaluations on stainless aus 
tenitic steels, carbon steel and alloy 
steel are given at temperatures 
ranging from 1100 to 1500° F. for 
the former and 300 to 1400° F. for 
the latter two. 

The Vickers diamond indenter 
was not satisfactory because the tip 
disintegrated somewhat after 
dozen impressions at 1500° F It 
was replaced by a sapphire indentet 
which did not develop any faults 

Data showing the comparison 
between hot hardness and rupture 
strength are shown. Scatter seems 
to be less for the short rupture 
times, such as 1 hr., and increases 
as the time-to-rupture increases. A 
relationship was observed between 
hot hardness and stress needed to 
cause a creep rate of 1% per 10,000 
hr. In all tests, the relationship ap 
pears to be independent of struc 
ture, and of temperature’ within 
the limits investigated. 

(Continued on p. 168) 





Mews about 
CEMD COATINGS for METALS 


Metallic Organic .......-Decorative........ Protective 


Specifications on corrosion resistance met by these 


Two Ways to Chromate-Finish Zinc 





ZINC FINISH STAYS 
BRIGHT AS CHROMIUM 


Zine plate, when chemically treated in 
Unichrome Clear Dip and then fortified 
with a Unichrome Clear Enamel, pro- 
vides a substitute finish which can sat- 
isfy exacting requirements. The Clear 
Dip forms a bright-as-chromium finish 
integral with the zinc, while the clear en- 
amel adds extra wear and corrosion re- 
sistance to this protective finish without 
detracting from its brightness. This suc- 
cessful finishing system is in widespread 
use today on zinc die cast and steel 
products 


CLEAR ENAMEL SAVES 
THOUSANDS OF DOLLARS 


A clear enamel over today’s decorative 
chromium finish gives extra protection 
against moisture, handling, corrosives 
Using a special Unichrome Coating, one 
well known manufacturer is getting not 
only superior protection on plated refrig- 
erator shelves, but also greater film 
thickness at less cost than the coating 
formerly used. Savings reported for the 
year: $15,000 


Better Protection 
Against Chemical Attack 


Because Ucilon* Protective Coatings re- 
sist many strong chemicals, they're be- 
ing used today in a wide variety of 
tough applications. On plating machines, 
for example. Also on bottling machines 
and on processing equipment. Use of 
these coatings means less corrosion and 
better appearance with less mainte- 
nance. Ucilon Coating Systems are avail- 
able to withstand acids, alkalies, salt 
solutions, oxidants, moisture, petroleum 
products, alcohols, fumes and other cor- 


rosives. Write for Bulletin MC-4 


*Trade Mark 





ELECTROCHEMICALLY IN “ANOZINC 


® Government specifications which call 
for chromate treating of zinc plate, do 
so to assure protection against corrosion. 
Several methods of chromate finishing 
are available to do this job. This gives 
the user freedom to choose the particu- 
lar process that’s best suited to his prod- 
uct, and offers production or cost-cutting 
advantages. 

Two Unichrome Processes are widely 
used today because they can not only 
meet or exceed specifications, but also 
provide substantial benefits to the user. 


A TOUGHER COATING THROUGH ANODIZING 


The Anozinc* process, using conventional 
plating equipment, produces black, yellow 
or clear chromate type coatings on zinc 
plated parts by means of current. An ex- 
clusive process, it provides a finish with 


CHEMICALLY IN UNICHROME DIPS 


less in recesses where the zinc plate is thin. 
With a straight chemical dip, more zinc 
would have to be deposited to compensate 
for non-selective stripping action. 


Unichrome Dip a chemically pro- 
duced, are adaptab or auto- 
matic operation. Ty ron inhibit corro- 
sion and withstand exposure. Different 
solutions produce a black, olive drab, 
brass-yellow, iridescent yellow or clear 
chromate coating in 5 ds to 2 t 
depending on the solution used. These 
finishes, integral with the zinc surface, 
also make excellent bases on which to 
apply organic coatings. 

As straight chemical processes, Uni- 
chrome Dips use simple equipment, need 
no generator or rectifier and minimize 
installation costs. 

Unichrome Dips produce bright, glossy 
fini The black and olive drab finishes 











not only the desired corrosion resist 

but also superior toughness while still 
wet. This means that parts can be 

at once, thereby minimizing the storage 
and drying space problem. 

The Anozinc process can be set up in one 
continuous automatic cycle with the zinc 
plating, or for manual operations. Zinc 
plated steel shell cases are being turned 
out at a fast clip with this process, as are 
propeller blades and other vital work. 

In forming conversion coatings, chro- 
mate treatments remove some of the zinc 
from the product. Consequently, there is 
a problem in recessed areas of the work, 
ee zinc plates thinner than it does at 

the edges. Not with Anozinc, however. An 
anodizing process, it complements the 
zine plating process. Its stripping action is 


can provide the eye appeal of glossy enam- 
el. Clear finishes are bright, and have an 
appearance similar to chromium. 


Anozinc baths have exceptionally long 
life. Unlike chemical dips, they seldom 
need to be discarded. In mass production, 
this feature cuts operating expenses. 

Compared with other dips, Unichrome 
Dips can save money, too. By using a 
Unichrome Dip instead of their “home 
made” chromate dip, one well known 
company cut cost of materials alone by 
one-third. 


Write for Bulletin CC-1, or phone the 
nearest United Chromium office. 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd Street, New York 17, N.Y. * Detroit 20, Mich. * Waterbury 20, Conn. 
Chicage 4, Ill. + Los Angeles 13, Calif. * In Canada: United Chromium Limited, Toronto, Ont. 
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w.M. Milbourne, Sales Mer.» 


; — 
Calcinator Divisio 

Valley Welding. 
Bay City. Michigan 


Standard Calcinator, for utility room or 
basement location, features latest advances 
in incinerators. Finished in SICON Ton. 


Sicon 


Silicone-Base Heat-Resistant Finish 


& Boiler Co.,. 


Deluxe Calcinator, the 
home incinerator so smart 
looking thot it can be 
placed right in the kitchen. 
Finished in SICON White. 


SICON STANDS UP WHERE OTHER 
HEAT-RESISTANT FINISHES FAIL! 


In case after case, for product after prod- 
uct, SICON has proved to be the only 
heat-resistant finish to pass all tests—in 
the laboratory and on the production line. 
Sicon, in smart decorative colors, now 
Opens up a new horizon for design engi- 
neers, because only Sicon makes it pos- 
sible to combine “eye appeal” with 
retention of color and gloss in the 
presence of sustained heat. 

No matter how rigid your heat-resistant 
finish requirement, fry Sicon, the original 
silicone-base finish that has revolution- 
ized product finishing wherever high 
temperatures pose a problem. 


and complete Sico 


engineering details. 


Write for brochure / 
4: 


manutactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 


VARNISHES - ENAMELS - LACQUERS - SYNTHETICS 
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Hardness at Elevated 
Temperatures 


(Continued from p. 166) 

The authors emphasize that 
further standardization of hardness 
testing at room and elevated tem- 
peratures should be concerned with 
the adoption of an accepted proce- 
dure for surface preparation, par 
ticularly for austenitic-type alloys. 

R. A. Lone 


Effect of Hardness 
on Absorption 
of Impact Energy* 


Ce of unembrittled specimen 
JF blanks of various hardness lev- 
els were produced from S.A.E. 3140 
steel by tempering fully martensitic 
blanks. Tempering times were 
chosen so as to minimize embrittle- 
ment during tempering. Half of 
each group was then embrittled by 
holding for 48 hr. at 930° F. 

Energy absorption versus testing 
temperature curves were drawn 
after breaking unembrittled and 
embrittled standard V-notch Charpy 
specimens of different hardness 
levels. It was noted from each 
curve that the energy level gener- 
ally approached a constant value 
upon increasing the testing temper 
ature above the transition zone. A 
plot was then made of these energy 
levels versus the corresponding 
hardnesses of the specimens for both 
the unembrittled and the embrittled 
condition. This plot presents cer 
tain interesting features: (a) For 
specimens of the same hardness, 
the energy level is higher for the 
unembrittled specimens by about 
10 ft-lb. over the hardness range in 
vestigated (Rockwell C-22 to 32.5): 
and (b) a linear relationship exists 
between energy level and hardness 
in the range Rockwell C-27 to at 
least C-38, such that the impact en 
ergy decreases 4% ft-lb. for an in 
crease of 1 unit of hardness. 

It seems to be implied that the 
early criterion of temper brittleness 
of a difference in energy absorption 
upon fracturing specimens at the 
same testing temperature might be 
usable if the unembrittled and the 
suspected samples were tested at 
the same hardness level. 

R. W. Linpsay 


*Digest of “Effect of Hardness 
on the Level of the Impact Energy 
Curve for Temper-Brittle and Un- 
embrittled Steel”, by F. L. Carr, M. 
Goldman, L. D. Jaffe and D. C. Buf- 
fum, @ 1952 Preprint No. 26. 
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Think of tool steel — think of Crucible! That's the reputation we've 
had for over half a century with our tool steel users. We've never 
stopped working to maintain our leadership . . . leadership that has 


kept us the country’s number one tool steel producer, 


Crucible research and development continues to match Industry’s 
need for new and improved tool steels. You can profit from the 
experience gained by Crucible in the application of tool steels to 
thousands of uses. Our metallurgical service is freely available to 
you... and our conveniently located warehouses maintain a full 
supply of tool steels for prompt delivery. 

Rex” High Speed Steels . 
Peerless Hot Work Steels SEND TODAY for the unique Crucible Tool Steel Selector — a 

ae SPECIFY twist of the dial gives the tool steel for your applic ation. 
Sanderson Carbon ma os YOUR TOOL STEELS 
Airkool Die Steel Crucible Steel Company of America 
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Dept. MP, Chrysler Building, New York 17, N. Y. 
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Headquarters for 


Steel Tubing and Bars 


Largest 
Stocks 
in 

the 
Country 


of this versatile steel. 52100 is 
hard, tough and long-wearing, yet 
it’s easy to machine and is right 
for bearings, sleeves, pins, collars 


and many other machine parts. 


Over 200 seamless tube sizes to 
choose from .898” O.D. to 8.250” 
O.D. Bar sizes from .171” round 
to 7.5” round. Also ring forgings 


in any analysis. 


Write for our 
Lotest Stock List Now 


New Headquarters of 
Peterson Steels, Inc., 
Union, New Jersey 


Detroit, Mich © Chicago, Ill 
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Indium-Arsenic Alloys* 


: INDIUM-ARSENIC phase diagram 

was studied by thermal, metal- 
lographic, and X-ray techniques. 
Alloys were prepared by melting 
weighed amounts of high purity in- 
dium and arsenic in evacuated and 
sealed capsules. In the thermal anal- 
ysis employed to define the liquidus 
and solidus curves, alloys containing 
less than 39.5% (by weight) arsenic 
were studied under an argon atmos- 
phere; however, because of the vola- 
tility of arsenic, alloys containing 
more than 39.5% arsenic were stud- 
ied in evacuated and sealed capsules. 
The arsenic-rich end of the diagram 
was thus determined under a vari- 
able pressure. 

A single intermediate phase oc- 
curred at the composition InAs with 
a melting point of 942° C. (1730° F.). 
This intermediate phase formed 
eutectics with indium and arsenic. 
X-ray studies of this phase indicated 
a face-centered cubic, zinc blende- 
type structure (a, = 6.058, A). Lat- 
tice parameter measurements of 
alloys near the InAs composition 
showed no variation in the lattice 
constant with variation in composi- 
tion; therefore, it was concluded that 
the single-phase region surrounding 
the intermediate phase was extremely 
narrow. 

The eutectic reaction at theindium- 
rich end of the diagram occurred at 
312° F. Composition of the eutectic, 
determined by metallographic exam- 
ination of alloys containing 0.02 to 
9.9% arsenic, was 0.02% arsenic. The 
lattice parameter of indium in the 
two-phase alloys at the indium-rich 
end of the diagram was not measure- 
ably different from that of pure in- 
dium. The solid solubility of arsenic 
in indium was therefore considered 
to be very small. Similar consider- 
ations for the arsenic-rich end of the 
diagram indicated that the solid solu- 
bility of indium in arsenic was also 
extremely small. 

The eutectic formed between the 
intermediate phase, InAs, and arsenic 
occurred at a composition of approx- 
imately 82% arsenic and a tempera- 
ture of 1348° F. The study of this 
portion of the diagram was con- 
ducted at a pressure considerably 
higher than one atmosphere because 
of the volatility of arsenic. Since 
liquid arsenic exists at pressures 
above 36 atmospheres, it was as- 
sumed that the arsenic-rich portion 
as drawn in the diagram represents 
a condition at this pressure. 

R. F. HEHEMANN 

*Digest of “The Indium-Arsenic 
System”, by T. S. Liu and E. A. Peretti, 
@ 1952 Preprint No. 40. 





Tempilstiks 


A simple method of 
controlling temper- 
atures in: 


© WELDING 
erame-curmne = 4/0 
© TEMPERING available 
© FORGING in pellet 
© CASTING and 
© MOLDING 
© DRAWING 
© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has gives up 


been reached. te 2000 
readings 





Available in these temperatures ( F) 





113 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
150 300 550 1100 1650 
163 | 313 | 600 | 1150 | 1700 
4 325 650 1200 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 | 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


FREE —Tempil® “Basic Guide 


to Ferrous Metallurgy” 
— 16%,” by 21” plastic-laminated wall 
chart in color. Send for somple pellets, 
stating temperature of interest to you. 























CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnoces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 15 - 3000 South Wallace St., Chicago 16, II! 
Dept. 15 - 2035 Hamilton Ave., Cleveland 14, Ohio 





Full annealing, isothermal annealing, 
or any similar heat-treatment can be 
handled economically in this 1650 F 


High-Temperature Homo Furnace. 


CAREER OPPORTUNITIES 
AT L&N 


Expansion program of this long- 
established ion has many features 
to attract outstanding recent grad- 
uates in engineering and science. 
Opportunities are in sales field en- 
gineering, product and ——- 
ery research, advertising, 
market development. Widely- 
respected policies assure recognition 
of progress. Address Personnel 
Manager for preliminary interview 
at nearest of 17 L&N offices. 


Jnl. Ad No. T625(38) 
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of “Pexto”’ Tool Forgings 
is Increased by 
. Homo High-Temperature Annealing 


e Securing strong, tough, yet easily machinable forgings for “‘Pexto”’ 
adjustable angle wrench bars and jaws depends upon quality an- 
nealing. And in the Peck, Stow & Wilcox plant at Southington, 
Conn., they use the Homo Method to supply the desired results. 

With Homo equipment, machinability is assured because every 
forging is uniformly annealed to specification . . . unexpected hard 
or soft spots in the forgings are not encountered in subsequent 
machining operations. 


CUTS TIME IN HALF The High-Temperature (200-1650 F) Homo 
in this plant also cuts annealing time by 50% over the box-annealing 
method formerly used. Instead of pack-annealing for 20 hours, the 
parts are now heated for only 10 hours. All the labor of packing 
and unpacking is saved . . . a big item, because a furnace charge 
weighs almost two tons. With the Homo method, the furnace 
charge requires no attention during heating, other than to drop 
the temperature control point if a program anneal is desired. There 
are no rejects due to anneal. 


For further details contact our nearest office or write 4927 Stenton 
Ave., Phila. 44, Penna. for catalog T-625. 
INI 
LEEDS NORTHRUP 


. | . 
instruments eutomatic controls « furnaces 
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THROUGHOUT Creep-Rupture and 
INDUSTRY Recrystallization of Monel* 


i WORK is a part of an extensive 

study of the behavior of metals 
and alloys under strain at elevated 
temperatures. Monel rods (of normal 
chemical composition) were used in 
the annealed and in 30 and 75% cold 
worked conditions for the creep- 
rupture tests; for the recrystalliza- 
tion studies the rods were cold 
worked 4 to 75%. 

Using specimens of 0.25 in. diam- 
eter and 1.25 in. gage length, creep- 
rupture properties were determined 
over the temperature range of 700 to 
1700° F.; the duration of tests varied 
from 0.001 to 2700 hr. and standard 
A.S.T.M. procedures were used. 
Reflectoscope testing during manufacture guards At 100 hr., the values for 
against internal flaws or cracks in this injection 
mold die assuring complete dependability. 





annealed 
rods ranged from approximately 

§ 70,000 psi. at 700° F. to 8000 psi. at 
sphaswre in 1300° F.; from 95,000 psi. at 700° F 

es to 4000 psi. at 1300°F., and to 700 
CUSTOMER SATISFACTION y psi. at 1700°F. for the 30% cold 
worked material; and from 55,000 


Eke ’ 7 : psi. at 900° F. to 7000 psi. at 1300° F 
for the 75% yor ri 


79% cold worked material. 
; Good resistance to oxidation is ob- 

WASTE ¢ REJECTS R tained up to 900°F., but from 900 
WITH to 1300° F. the oxide penetrates the 
' grain boundaries —a condition re 

lated to intercrystalline cracking. 
These data confirm those of other 
investigations that cold worked 
Monel is less suitable than annealed 


HT) LT R A S 0 N | C : Monel for creep service above its 
recrystallization temperature. 


Ref ; : The Grant and Bucklin method of 
Siceesiicenen aieed ioe aa T E S T | N G graphically extrapolating and inter- 


loss of materials resulting from polating the short-time, creep-rup- 

faulty metal The Chicago Impression Die Company — makers | ture data works well with Monel. 
of plastic injection mold dies — is one of the Hardness, electrical resistivity, 
many firms throughout industry that has found » : 
two important benefits from Sperry Ultrasonic X-ray and metallographic studies 
Reflectoscope testing. 3? were made of specimens which were 
First — Testing of raw materials before process- ; cold worked from 4 to 75% and an 
ing eliminates the many man- and machine- nealed from 0.5 to 500 hr. at 800 to 
hours that ore wasted when hidden flaws or meee oicailie wr - 
inclusions are discovered during manufacture. 1700° F. Reery stallization begins at 
Second — Reflectoscope testing the finished approximately 1145° F. for 75% cold 
products assures that no flaws have developed worked material and at 1650° F. for 
that might cause failure in use. Customer 4% 
acceptance and satisfaction is assured. 








cold worked material. 


. . Naangi . Recrystallization occurs during 
Simple, economical and effective in operation, : 
Testing this large finished die as- the Reflectoscope penetrates up to 30 feet in creep-rupture testing and reduces 
sures freedom from internal defect solid metal with an ultrasonic beam thot de- strength because of the formation of 
and possible failure-in-use. pendably detects and locates hidden internal 
flaws, defects and inclusions. 


fine grains along original grain 
boundaries. Recrystallization in the 
Write today for complete information; learn how you can reduce testing t creep-rupture bars occurred at lower 
costs and improve quality control in your plant. The Sperry Reflectoscope temperature and shorter times than 


is available through Sperry’s convenie plant Testing 
Service, conducted by Sperry’s experienced Inspection Engineers. Ack for 
details concerning sale or rental of the Sperry Ult 





was predicted from the static tests 
which were measured by hardness. 
The equicohesive temperature is 
700° F. for a strain rate of 0.1% per 

SPERRY PRODUCTS , INC. re ihe 30% cold aed alloy ™ 

: » 30% c ed alloy. 
Sperry S11 SHELTER ROCK ROAD W. A. Mupct 
Danbury, Connecticut - 

REPRESENTATIVES IN PRINCIPAL CITIES *Digest of “Creep-Rupture and 
Recrystallization of Monel From 700- 
1700° F.”, by N. J. Grant and A. G. 
Bucklin, @ 1952 Preprint No. 5. 
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NINE TONS OF HIGH QUALITY IRON PER 
SHIFT FROM THESE 3 DETROIT rogaine 
ELECTRIC FURNACES st 


Vassar Electroloy Products Company has based its growth on 

precisely controlled, quality iron and steel castings. In five years, 

metal melting requirements have increased more than 700%. 

Today, three 700-lb. Detroit Rocking Electric Furnaces keep the 

pouring ladles full, producing alloys with exact metallurgical and 

physical characteristics melt after melt. The fast, efficient oper- 

ation of these furnaces maintains high production levels and high 

standards of economy. 

For melting ferrous or non-ferrous metals, these indirect arc 

furnaces have many advantages; easy, positive control; uniformity 

of melts; thorough mixture of elements through the melts; opti- 

mum use of power; less metal shrinkage; more heats per day; 

easy shell replacement. 

Furnaces are available in 10 to 4,000 Ibs. capacity, designed Tapping a heat of alloy steel from Detroit Rock- 
specifically to fit your electrical specifications. Get full infor- ing Electric Furnace at Vassor Electroloy Products 
mation. Write today! Co. Furnace is Type LFY, 700 Ib. 175 Kw 


memes + 


DETROIT ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY, BAY CITY, MICHIGAN 


Foreign Representatives BRAZ Equig 


PER 4 VENEZUELA: M steliv 50 Brood New York NY, MEX ' ‘ ie: . 
Ate 5 33 Ac tado 27A Men ADE Mes FELIROPE EN AN Birle 4-8 ; wrmese 
FEMA 
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THE LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE DOES A LOT 


In the shop — 
In the field 


Moly-sulfide isa 
solid-film lubricant, highly 
successful in applications in- 
volving extreme pressures, 
high velocity, fretting, elevat- 
ed temperatures and other 
difficult frictional conditions. 
We have compiled detailed 
records of 154 different ap- 
plications of molybdenum 
sulfide to actual shop and field 
problems—some of which 
might be similar to your own. 

Shopmen, engineers, lubri- 
cation specialists—write now 
for a copy of this new 40-page 
booklet. 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36NY 


Please send me 
your Free Booklet? 
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fos Se --c 
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Mechanical Properties 
of Titanium and 
Titanium-Base Alloys* 


gpa TENSILE PROPERTIES Of com- 
mercially pure titanium were in- 
vestigated by Rosi and Perkins, in 
the temperature range of 320 to 
1155° F., while Bishop, Spretnak, 
and Fontana investigated tensile 
and other mechanical properties of 
two of the high-strength titanium 
alloys over a temperature range 
(for the tensile data) of 320 to 
77°F. The alloys tested were 
KC-130-B (containing 3.8% Al, 3.8% 
Mn, and 0.24% C) and Ti-150-A 
(containing 1.3% Fe, 2.7% Cr, 
0.08% max. Ni, and 0.05% max. C). 

For the tensile tests of commer- 
cially pure titanium, two strain 
rates were used, 0.003 and 0.138 
min.!, The strain rates used for the 
alloys are not given. Since some of 
the tensile tests on the alloys were 
made at temperatures where the be- 
havior was essentially brittle, it 
would seem that the strain rate 
should be given, in view of the 
known importance of strain rate on 
the ductile-brittle transition in 
other metals. 

For both the commercially pure 
titanium and the two alloys, yield 
point phenomena were observed in 
the tensile test in certain tempera- 
ture ranges. For the commercially 
pure titanium, no well-defined yield 
point was observed in the ordinary 
stress-strain curve at the lowest 
temperature of testing. As _ tests 
were run at progressively higher 
temperatures, a well-defined double 
vield point appeared at 251° F. and 
was noted at temperatures up to 
539° F. At higher temperatures the 
effect is less pronounced. For the 
alloys, a tendency to exhibit a dou- 
ble yield point is evident at room 
temperature, and a fairly definite 
(though not a double) yield point 
is observed even at the lowest test 
temperatures used. 

For commercially pure titanium, 
strain aging was revealed by seve- 
ral discontinuities which were 
noted in plotting mechanical prop- 
erties against tempering tempera- 
ture. For example, in the range 
500 to 845° F., there is a decrease in 
ductility with increasing tempera- 

*Digests of “Mechanical Proper- 
ties and Strain Aging Effects in 
Titanium”, by F. D. Rosi and F. C. 
Perkins, @ 1952 Preprint No. 29, and 
“Mechanical Properties, Including 
Fatigue of Titanium-Base Alloys 
RC-130-B and Ti-150-A at Very Low 
Temperatures”, by S. M. Bishop, J. W. 
Spretnak and M. G. Fontana, @ 1952 
Preprint No. 31. 





YOUR 
HARDNESS 
TESTER... 


IS ONLY AS 
GOOD AS THE 
DIAMOND IT 
USES 


Standard “C" Diamond Cone 


Dependably accurate “Rock- 
well” testing results are ob- 
tained only when every part 
of your hardness testing 
equipment is made to preci- 
sion limits. That is why a 
correctly designed diamond 
penetrator is of such great 
importance. Always specify 
CLARK Diamond Cone Pen- 
etrators, both for Standard 
and for Superficial “Rock- 
well” testing. They are accu- 
rately made tothe proper size 
and shape; exactly formed by 
expert lappers. CLARK Pen- 
etrators are designed for use 
on all “Rockwell” type test- 
ing machines. 


INSTRUMENT, INC. 


10200 FORD ROAD 
DEARBORN, MICH. 





ture, and there is no change in yield 
strength with increasing tempera- 
ture in the range 665 to 1025° F. At 
the higher of the two strain rates 
used, the strain-aging effects are 
not quite so great. 

The commercial titanium showed 
all the other usual mechanical ef 
fects associated with strain-aging. 
After an initial prestrain, aging 
both at room temperature and at 
higher temperatures resulted in the 
appearance of a yield point when 
testing at room temperature. These 
effects can probably be attributed 
to small amounts of nitrogen and 
carbon known to be present in the 
material. The authors attribute the 
yield point at room temperature for 
the alloys to interstitial atoms in 
solution in the body-centered beta 
phase. 

Ti-150-A had slightly higher 
vield and ultimate strengths than 
RC-130-B, except at the temperature 
of liquid nitrogen (—321°F.); at 
this temperature RC-130-B showed 
a slight gain in yield and tensile 
strength. Elastic moduli of both 
alloys increased at low tempera- 
tures, the increase being greater in 
Ti-150-A. Both have far higher yield 
and ultimate strengths than pure ti 
tanium over the temperature ranges 
covered by both test series. 

Except for the tests conducted 
at lowest temperatures, the frac- 
tures in commercially pure titanium 
were of the ductile type. Tensile 
fractures for the alloys also were 
brittle at lowest temperatures, but 
fracture data at higher tempera 
tures are not given. In one tensile 
test on a coarse-grained sheet speci- 
men of commercially pure titanium, 
Liiders’ bands were observed. These 
bands were found to consist of clus 
ters of fine parallel lines, which 
X-ray analysis showed to be traces 
of {1010} planes. 

Much of the tensile testing of the 
commercially pure titanium was 
done in liquid media. It is known 
that the results of tensile tests are 
sometimes different when the test 
is conducted in a liquid medium 
than when conducted in a gas, even 
though the temperature is the same. 

In both series of tests, plotting 
of true stress versus true strain for 
all tests would be helpful in gaining 
an understanding of the materials 
useful in engineering 

In the case of the alloys, several 
other types of tests were made in 
addition to tensile tests. Impact and 
hardness tests were run at temper 
atures down to 423° F. RC-130-B 
is slightly harder than Ti-150-A at 
all temperatures. The hardness of 

(Continued on next page 





HERE’S LOW-COST 
POSITIVE TEMPERATURE CONTRO 
with C2Z7202 ACCURACY 


Alnor 
Temperature Controller 
Now—aot a cost far less than you 
may think—you can bring automatic 
precise temperature control to heat-treat- 
ing furnaces, bake-ovens, etc.—in fact, 
to any heating device whether electrically 
heated or fuel fired. The Alnor Controller is 
simple in design and operation—you merely 
set the pointer at the desired cut-off tempera- 
ture, and it’s ready to give you the finest in 
accurate controller service on new or existing 
heating equipment. Alnor quality throughout, 
it features the famous double air gap pyrometer 
movement; easily read, 6-inch mirrored scale; 
automatic cold-end compensator; weather-proof, 
dust-tight case—a truly rugged, precise instrument 
at a price you can afford. Write today for complete 
information and price. Illinois Testing Laboratories, 
Inc., Room 523, 420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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What an attractive 
figure! ... 


for buyers 
and their 
agents 


A quarter of a million 
square feet of mass 
production metal- 
working facilities .. . 


It doesn’t take much 
figuring to learn why 
Brandt has helped so 
many government and 
industrial manufacturers 
with their metalworking 
problems. Brandt—near 
steel mills, in the midst 
of major rail, water and 
highway transportation 
—offers assembly-line 
scheduling, precision 
workmanship to exact- 
ing specifications and 
on-the-dot deliveries . . . 
Put Brandt's "Big Three”’ 
metalworking figures to 
work for you... 


) z =< _/ @ FORMINGS 
L <G)y - 
g Ni A @ STAMPINGS 
l ~V Fs VN @ WELDMENTS 
= ©. ) Call on 
c BRANDT’S “BIG THREE” 





BALTIMORE 


SEND FOR THIS HELPFUL FACILITIES FOLDER... . . 


ee — | 


CHARLES T. BRANDT, INC. Baltimore 30, Md. 
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Titanium and 
Titanium-Base Alloys 


(Continued from p. 175) 

both materials was increased about 
107% at a temperature of —423° F. 

Fatigue tests using both polished 
and notched specimens were run at 
room temperature, at 108 and 
—321°F. The endurance limits of 
both alloys were raised at low tem- 
peratures, but RC-130-B showed the 
greater increase. Ti-150-A suffers a 
greater loss in fatigue strength as a 
result of notching than RC-130-B, 
but Ti-150-A has a substantially 
higher fatigue strength at all test 


temperatures. H. B. Goopw1N 


Butt-Welding 
Paper-Thin Stainless* 


YOME INTERESTING problems arose in 
Ne) the manufacture of tiny structural 
shapes of stainless steel (I-beams, 
channels, angle bars) for scale mod- 
els of submarine hulls. The webs 
and flanges were from 0.005 to 0.025 
in. thick, and the maximum dimen- 
sion was about # in. The problem 
was solved by holding the parts ac- 
curately in jigs attached to an ordi- 
nary milling machine table. An 
electrical terminal took the place of 
the cutter, properly insulated from 
the flame, and connected to a bank 
of capacitors and transformers. The 
conventional motions of the cutter 
head and table could be used to 
produce automatically the necessary 
pressure at successive locations 
along the seam. 

Voltage must be controlled to 
within 3% of optimum, and electrical 
discharge shortly before maximum 
pressure was applied mechanically. 
Size of electrode is also critical to 
avoid burning (if too large) or poor 
welding (if too small). 

The relatively large difference in 
area between the flange and web of 
a T-joint results in the web’s burn- 
ing or sputtering away before the 
flange can be brought to welding 
temperature. Bathing the material 
in alcohol during welding improves 
conditions, either due to cooling 
from evaporation of the alcohol, by 
reducing oxidation, or contamina- 
tion from the electrode. 

Fabrication of a 10-in. length of 
a model I-beam requires about 240 
individual welds. When properly 
set up, “production” is 12 per hr. 

*Digest of “Successful Welds 
Made by New Technique”, Report of 
U. S. Naval Ordnance Laboratory, 
August 1952, p. 4 





What's the key 
to a winning team? 


Teamwork, the coaches call it. Coordination. 

Making steel is a complicated task in the best of time. And 
today we’re really working under pressure—filling a backlog of 
orders, trying to make the kinds and qualities of steel you want and 
still fulfill military requirements and government allocations. 

That’s why coordination of departments is the No. 1 Rule 
here at Wisconsin Steel. It’s more than just something 
to pay lip to. It’s our way of life. 

It enables us to make only promises we can keep, 
and keep any promises we make. It means that you 
can count on delivery, when you order steel. 


KICK-OFF! And the ball soors far down 
the field, propelled by o husky tackle’s 240 
pounds of perfectly coordinated muscle. 
See how the player's foot digs into 
the boll at the moment of impact, 
in this A. G. Spalding & Bros. 

high-speed photo. 


> 


WISCONSIN STEEL COMPANY, affiliate of 
INTERNATIONAL HARVESTER COMPANY 


INTERNATIONAL 180 North Michigan Avenue, Chicago 1, Illinois 


L HARVESTER 


WISCONSIN STEEL 
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Electrochemical Production 
of Zirconium Powder* 


y ypenvart M METAL powder has been 
4 produced by electrolysis of a 
fused sodium chloride — potassium 
hexafluozirconate (K,ZrF,) mixture, 
using a graphite crucible as anode 
and a graphite rod as cathode. With 
a charge of 5 to 6 Ib. of electrolyte 
held at 1380 to 1470° F., it has been 
possible to produce 120 to 200 g. of 
pure zirconium in 2 to 3 hr. The 
product is a strongly coherent mass 
of coarse particles, having a bulk 
density of 2 g. per cc. after being 
separated (50% held on a 100-mesh 
sieve). It is low in oxygen and 
nitrogen, and can be consolidated by 
arc melting to yield a ductile product. 
The “double-drip” melted zirconium 
had a hardness of about Rockwell 
B-81, and was capable of being cold 
rolled to 71.5% reduction before 
edge cracking became evident. Hard- 
ness values rose to B-100 during the 
rolling operation. 

A wealth of detail is given con- 
cerning the design of the graphite 
resistance furnace, the graphite elec- 
trolytic cell, the operating cycle, and 
the equipment used for purifying 
argon for the maintenance of an 
inert atmosphere. The furnace is 
mounted inside a welded, heavy steel 
container to permit evacuation of the 
furnace and purging with purified 
argon. It is essential to remove all 
traces of oxygen, nitrogen, moisture, 
and other reactive gases from the 
argon. This is accomplished by pass- 
ing it over calcium hydride (CaH,) 
at 570° F., copper oxide (CuO) at 
1020° F., through phosphorus pent- 
oxide (P,0,;) and magnesium per- 
chlorate [Mg(ClO,),) to remove 
moisture, and through a column of 
titanium metal sponge at 1830° F. 

The resistance furnace, energized 
by means of an alternating-current 
welder, uses about 250 amp. at 20 v. 
When the charge has melted and has 
been purged by means of a “pre- 
electrolysis” step lasting 1 hr. or 
more, the deposition of zirconium is 
rarried out using a current between 
100 and 200 amp. at a potential vary- 
ing from 3 to 10 v. The rate of depo- 
sition of zirconium is around 0.83 g. 
per amp-hr. 

Before being arc melted, the 

(Continued on p. 180) 

*Digest of “The Production of 
Zirconium by Fused Salt Electrolysis”, 
by Merle E. Sibert and Morris A. 
Steinberg. Unclassified Report No. 
NYO-311 on U. S. Atomic Energy 
Commission Contract No. AT (30-1) - 
1144, Jan. 1, 1952. Available on loan 
from Technical Information Service, 
U.S.A.E.C., Oak Ridge, Tenn. 








When heat-treating 
spells 
‘punishmen 


. ”7 


“lowest heat-hour costs” 


Wren cold loading, intermittent operation, 
high temperature, and fast quenching are the 
order of the day, furnace parts and fixtures made 
from Driver-Harris alloys stay on the job—give 
top-level performance however punishing the 
heat-treating cycle. 

Take a typical example: American Screw 
Company, of Willimantic, Connecticut says: “We 
employ a bank of seven American Gas Furnace 
Company’s rotary carburizers, equipped with 
D-H Nichrome retorts, for case-hardening and 
heat-treating sheet metal and aircraft screws. 
Work is loaded cold. Operating temperature is 
1650°F. The carburizers are also used occasion- 
ally at 1850°F. for hardening of stainless steel. 
Since we do not “baby” these machines by pre- 
heating loads, we consider we have very good 
success with the Nichrome retorts, each of which 
delivers, on the average, over 9,000 hours of 
trouble-free service.” 


St ALL oy 
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And looking at the record generally, there 
are innumerable instances to show that Nichrome 
furnace components are remarkably efficient, 
economical, and long-lived. Large Nichrome 
retorts, handling 1800-lbs. of work, have served 
up to 24,000 hours apiece in rotary gas car- 
burizers at temperatures of 1600°F. to 1650°F.; 
and Nichrome retorts in vertical carburizing 
furnaces, operating at 1650°F., have given as 
much as 36,000 hours of highly satisfactory 
usage. 

It all goes to prove that Nichrome* and other 
specially developed D-H cast alloys, such as 
Chromax* and Cimet*, are unexcelled for con- 
ventional applications and indispensable for 
economical operation when heat-treating con- 
ditions are unusually tough. 

Send us your specifications. Our engineers 
will be glad to make recommendations based on 
your particular requirements. 


Nichrome, Chromox and Cimet ore 


produced only by 


Driver-Harris Company 


HARRISON, 


*r REG 


u 8. PAT OFF 


BRANCHES: Chicago, 


Detroit, 


NEW JERSEY 


Cleveland, los Angeles, San Francisco 
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MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 


179 








MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
actory where uniform hardness is assured by heat 
treating in electric furnaces on which the tem- 


perature is closely controlled by electric eyes 


Set AB (Burs) AF (Files) 


Sets AB & Al Per Set 

1 set... $11.05 net 
2 to 11 sets 9.75 net 

12 or more 8.45 net 
The above sets, with 4” diameter shanks, are 
mposed of the 8 most popular sizes for general use 
Over 200 sizes and shapes (total over 75,000 


pieces) are carried in stock for immediate shipment. 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 4 t 


nd nonferrous metals. Diameters 1 


“MOTOR-FLEX” 
GRINDERS 


These high 
quality, portabk 
flexible-sha 
are made in 
types for opera 

yn benct 
floor r over- 


head 





VISIT OUR BOOTH-NO.510 | 


PLANT MAINTENANCE 
SHOW 


CLEVELAND 
Jan. 19-22, 1953 





Write for 64-page Catalog 18 cover 


above and mat hor eeaducts for malatence 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 


ing 
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Electrochemical Production 
of Zirconium Powder 


(Continued from p. 178) 
crushed deposits are washed repeat- 
edly with hot water and with dilute 
sulphuric acid. The powder is 
vacuum-dried after a final wash with 
alcohol. It is then compacted to 
briquettes at 40,000 psi. and are 
melted (by a method described in 
a separate report). 

Analyses for total zirconium, and 
for oxygen, nitrogen, and carbon 
have been made on all successful 
products. The analytical details are 
given in an appendix to the report. 
Briefly, in addition to a complete 
spectrographic analysis, zirconium 
has been determined as the pyro- 
phosphate, oxygen by the anhydrous 
hydrogen chloride method or by use 
of dry chlorine, and nitrogen by a 
micro-Kjeldahl procedure. Carbon 
was determined by a “semi-automatic 
carbon determinator” by combustion 
to carbon dioxide, absorption in 
alkalis, and measurement of a 
change in volume. 

The corrosion resistance of the 
resulting consolidated zirconium has 
been poor. This has been ascribed 
to presence of metallic impurities in 
the original zirconium salt which 
gives rise to undesirably large con- 
taminations of iron and titanium. It 
is believed that these can be elimi- 
nated by a double recrystallization 
of the K,ZrF,. 

The work is being continued to 
evaluate the effects of impurities and 
various types of treatments (cold 
working, annealing, hot working and 
such) on the physical and mechan- 
ical properties of electrolytically 


produced zirconium. i 
L. S. Foster 


The Melting of 
Cast Iron Borings* 


— IRON FOUNDRYMAN well knows 
that when any sizable fraction 
of cast iron borings is mixed with 
the scrap and pig he charges into his 
cupola, the fine particles are oxidized 
too severely in the preheating zone 
of the stack before descending into 
the melting zone. Such fines are ac- 
ceptable by blast furnaces, and most 
scrap dealers will segregate them 
especially since it can be done very 
easily. In some areas the proportion 
of borings is considerable and it 
sells for half that of other metal. 
(Continued on p. 182 
*Digest of “Swarf Injector for 


Cupolas”, by A. R. Parkes, Foundry 
Trade Journal, April 10, 1952, p. 389. 
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of how every day, we are 
called upon to apply precision 
investment casting to solve 
difficult machining problems 
—such as the part illustrated 
above. All milling operations 
on this piece were eliminated 
by changing to investment 
casting. 


FEATURES 


@ Alloy tool steels and any 
other metals may be cast. 

@ Economical to produce even 
in comparatively small 
quantities. 
Tolerances to general ma- 
chine shop practice (plus or 
minus .005" on decimal di- 
mensions and plus 14," on 
fractional). 


Write for our newly pre- 
pared 8-page brochure 
that illustrates the variety 
of investment castings 
possible to produce, and 
processes involved — so 
you can judge their adapt- 
ability to your use in fu- 
ture production planning. 


ENGINEERED 


N CASTING co. 


PRECISIO 


FREEHOLD ROAD 
MORGANVILLE, NEW JERSEY 











If You are Responsible for Tooling and Production, Accept 
this Challenge and Get Results! 


If other men with responsibilities like yours can find a new 
source for cost economies in their tools and dies, why can’t 
you? By taking a fresh look at this vital cost zone, one plant 
now makes far fewer dies each year to do the same jobs. 
Another has been able to lengthen die life between grinds so 
that costly machine downtime is no longer a problem. Still 
another reports that expensive die finishing and adjusting 
are being held to a minimum. 

Another good example is the joo shown above. These tools 
notch different shapes in materials ranging from '4’’ thick 
c.r. steel to '4"’ diamond plate. A re-check of the dies showed 
that a steel with more toughness was needed, and Carpenter 
R.D.S. (Oil-Tough) was put to work. Now, where the “old” 
tools chipped badly and required frequent regrinding of as 
much as .031"’ off the surface, the R.D.S. tools hold up day 


Re-check YOUR 
Cost Relief Zone! 


after day with only occasional sharpening. And when sharpen- 
ing is required, the toolroom has to remove only .010’/.015”. 


To re-check your cost relief zone, use The Carpenter Matched 
Set Method to select the one steel best suited to cut costs 
This method is backed by strictly dependable tool and die 
Steels that stay on the job. For rush delivery, call your 
nearest Carpenter Mill-Branch Warehouse or Distributor. 
THE CARPENTER STEEL COMPANY, 133 W. BERN 
ST., READING, PA. 


Are You Missing These Opportunities In Your Cost 


Relief Zone? 
e Less die finishing and adjusting 
e Greater output between grinds 
Fewer heat treating failures 
e Less machine downtime 


On Job After Job Carpenter Matched Tool and Die 
Steels Have Made Them Possible ! 


a 








fa rpenter [| Matched Tool and Die Steels | 


Export Department: The Carpenter Steel Co., Port Washington, N. Y.—“CARSTEELCO” 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U. S. A 


and Canada 
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All of our steel is 
made in our Heroult 
Basic Electric Steel Fur- 
naces. We use only electric steel 
because it is cleaner and subject to 
closer control. This means your forg- 
ings are of the best quality obtainable. 


NATIONAL FORGE & ORDNANCE COMPANY 


IRVINE, WARREN COUNTY, PENNA. 





The Melting of Cast Iron Borings 


(Continued from p. 180) 
rhe price easily justifies some ex- 
pense for reclamation if the quantity 
is sufficient. 

The usual American method of 
reclamation for own use and remelt- 
ing (when the amount is sufficient) 
is briquetting under hydraulic press, 
operating more or less automatically, 
and producing small coherent chunks 
about the size of a potato —this, 
prior to cupola charging. 

Now comes Arthur Croft of Crofts 
(Engineers) Ltd. of Bradford, York- 
shire, England, with the plan based 
on considerable experimentation of 
forcibly injecting untreated swarf 
(the English word for turnings, 
borings, sweepings and small junk) 
into the descending cupola charge 
just above the melting zone. A small 
hopper is attached to the side of the 
cupola and fed by a vertical chute 
leading down from an appropriate 
opening on the charge floor. There 
is a 144-in. mesh grid at the entrance 
to the chute and this normally re- 
jects oversize material, and flow is 
assisted by an electrical vibrator. 

The injector consists of an open- 
ing leading from the hopper through 
the cupola shell and lining at a slope 
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of about 45°. The solids are im- 
pelled through this channel by a 
ram, operated pneumatically at time 
intervals determined by the foreman. 
Since at the entrance point in the 
shaft the charge constituents are 
normally at or over 1800° F. and the 
atmosphere is reducing, the entering 
borings assume a similar tempera- 
ture, agglomerate quickly, and sink 
rapidly with the rest of the charge 
to the melting zone, where they melt 
without significant metallic loss. 

The ram itself consists of a 
pointed steel shaft some 2 in. diam- 
eter to which are welded a number 
of shaped lugs at staggered intervals 
over about 12 in. of its lower end. 
The ram is mounted centrally in the 
duct, and by each stroke through the 
borings the lugs push forward a 
quantity into the furnace. There are, 
of course, various protective devices. 
At about 30 strokes per min. nearly 
1‘ tons of swarf can be pushed into 
the melting zone per hour. 

A metallic balance sheet of a 36- 
in. cupola operating for three months 
under this system shows the follow- 
ing material melted: 990 tons pig 
iron, 25 tons purchased scrap, 81 
tons steel scrap, 67 tons return cast- 


ings (defectives), 425 tons cast iron 
borings, a total of 1588 tons of which 
the relatively large 27% went 
through the side-wall. The cleaned 
castings made from this metal 
weighed 1509 tons, showing a deficit 
of 5% due to spillage and loss in 
melting in about equal proportions. 

Temporary stoppages of the in- 
jector for as long as 2 hr. have 
occurred while the furnace was 
working, without any difficulty in 
restarting. 

The shaped firebrick at the en- 
trance to the cupola melting zone is 
not unduly eroded in use, as this 
and the rest of the inlet chute and 
mechanism are cooled to some ex- 
tent by the passage of the borings 
a life is expected of six to eight 
months for this brick. No change in 
the melting rate is discernible, nor 
in the coke-to-metal ratio for secur- 
ing hot clean iron. 

(Some more serious doubts might 
be raised by American foundrymen 
about lining maintenance at the point 
of injection as well as uniformity of 
injection into a larger cupola. The 
experiences related indicate satisfac- 
tory operation on the relatively small 
cupola. How the injection process 
will compete with briquetting can- 
not be predicted. apt ae 

S. F. Carter 
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Magnets of Pressed Powdered lron* 


ee OF THE MOST important re- 
cent developments in perma- 
nent magnet manufacture has been 
the discovery that very fine parti- 
cles of ferromagnetic materials, 
such as iron, exhibit permanent 
properties in contrast to the soft 
magnetic properties of the bulk 
material. 

This phenomena in the magnetic 
properties of matter on a micro- 
scopic scale has been explained by 
the theories of L. Neel and has led 
to the manufacture of magnets by 
the Société d’Electrochimie d’Elec- 
trométallurgie et des Aciéries Elec- 
trique d’Ugine, Paris, France, from 
ultrafine particles of iron and iron- 
cobalt alloy. Magnets made from 
these materials are equivalent to the 
cast Fe-Ni-Al alloys and the Fe-Ni- 
Al-Co alloys. The particle size of 
the powders used is of the order 
of 100 to 1000 A. 

The ultrafine iron powder is 
prepared by decomposing a solid 
compound of iron or, for the iron- 
cobalt alloy, a mixture of solid com- 
pounds of iron and cobalt. Suitable 
compounds for this process are 

*Abstract of an unpublished re- 
port by J. Lamberton, 1951 


hydroxides, oxalates, carbonates 
and formates, but the formate is 
chiefly utilized. Frequently, a small 
amount of calcium formate (about 
0.1% by weight) is added before 
the decomposition. The calcium 
formate breaks down to calcium 
oxide during the decomposition, but 
at the low temperature used the ox- 
ide is not reduced. This oxide 
effectively insulates the particles, 
thus preventing sintering during 
the compacting procedure. 

Decomposition is carried out in 
an atmosphere of pure hydrogen 
at a temperature below 500°C. 
(930° F.). The time necessary for 
the decomposition is determined by 
the temperature and the properties 
desired in the powder. Because the 
powder is extremely pyrophoric, 
air must be excluded after the de- 
composition. This is achieved by 
immersing the powder in a non- 
reacting fluid medium such as gas- 
oline. The powder is compacted 
while still wet. 

Compaction is performed in a 
die, having the shape of the desired 
magnet, at a pressure of about 
78,000 psi. The dimensions of du- 
plicate samples can be held to a 


precision of +0.0004 in. perpendic- 
ular to the direction of pressing and 
+0.004 in. parallel to the direction 
of pressing. 

The magnetic properties are in- 
fluenced by the decomposition pro- 
cedure and compacting pressures; 
properties can be varied 10 to 20% 
by a suitable selection of these var 
iables. The compacts usually have 
a density of 0.16 to 60.18 Ib. per 
cu.in. and are strong enough to re 
sist the stresses usually encountered 
in mounting and using magnets. 

Since these magnets are made 
by powder metallurgy techniques, 
the resulting product requires no 
machining or grinding. In addition, 
no sintering of the compact is nec 
essary. This results in a lower cost 
of manufacture when a large num- 
ber of duplicate components are 
required, and a saving of material 
that is normally lost in the machin- 
ing and grinding operations or in 
rejects because of deformations pro- 
duced in the sintering operation. 

These magnets possess the same 
energy per unit volume as some of 
the cast magnets now in use but 
because of their lower density, 
utilization of powder magnets in 
place of cast magnets would result 
in an appreciable weight saving 
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in Stainless 
and Special Alloys... 


require Control 
in Melting 


Are or induction melting at 
Lebanon Steel Foundry is an ex- 
acting process, for a heat must 
duplicate precisely the material 
composition required. Electric 
melting is but one of many 
production procedures rigidly 
followed by Lebanon craftsmen 
that result in CIRCLE © cast- 
ings of controlled high quality. 


LEBANON STEEL FOUNDRY 


Lebanon, Pennsylvania 
"In the Lebanon Valley” 


LEBANON 


Steel and 
Alloy Steel 
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Welding of Titanium* 


= PRESENT CHAPTER in the ex- 

panding history of titanium can 
be considered to have started in 1946 
with the first publication by Dean, 
Long, Wartman and co-workers of 
the pioneering pilot production of 
the Bureau of Mines. This detailed 
the promising physical and mechan- 
ical properties of titanium and was 
followed in a few months by a paper 
outlining the good weldability of un- 
alloyed titanium (“Spot Welding of 
Titanium”, by R. S. Dean, J. R. Long, 
E. T. Hayes and D. C. Root, Metals 
Technology, Vol. 13, October 1946, 
Technical Paper 2102). Since then, 
upward of half a dozen papers have 
appeared in the technical press ex- 
tending the information on flash and 
fusion welding of titanium as well 
as its alloys. 

This paper by Holt and Moore 
confirms previous findings and tabu- 
lates welding conditions for several 
types of welding. The authors state, 
“The welding conditions given here 
are in no way meant to be optimum 
conditions, but only a guide by 
which other conditions may be 
judged.” A summary of their find- 
ings follows. 

Spot Welding — A sheet of 0.40% 
carbon titanium was evaluated and 


best results were obtained with a 
press-type welder using single-phase 
alternating current of 100 kva., syn- 
chronous ignitron control, electrodes 
of Mallory 3 Metal which incorpo- 
rated a fluted design, No. 2 Morse 
taper and a 3-in. radius face. The 
cold rolled sheet (0.060 in. thick) 
was degreased in carbon tetrachlo- 
ride prior to welding. Weld time 
was 10 cycles using a weld force of 
1000 Ib. and a current of 9000 amp. 
The tension-shear strength of the 
weld joint was 2900 lb. for a 0.285-in. 
weld diameter. Decreased ductility 
in the weld zone was indicated by 
below normal tension strength 
(cross-tension specimen). In the 
light of the work by Mahla and 
Hitchcock, “Effect of Welding on 
Properties of Titanium-Carbon Al- 
loys” (Research Supplement, Vol. 29, 
1950, p. 544) which placed an upper 
limit of 0.25% on the carbon to pre- 
serve ductility, this lowered ductility 
was due, presumably, to high carbon 
content. 

Flash Welding The authors re- 
fer to the literature to indicate that 
some promising although very lim- 

(Continued on p. 186) 

* Digest of “Resistance and Fusion 
Welding of Titanium and Its Alloys”, 
by E. F. Holt and W. H. Moore, The 
Welding Journal, Vol. 31, March 1952, 
p. 213-16. 
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DELAWARE TOOL STEEL Corp. 


3301 Market St., Wilmington 99, Delaware 


BY GOSH, SHE'S 
RIGHT! THE TOOL B FURNACE ..WITH SIMPLIFIED 
ROOM FURNACE 
AFFECTS THE COST 
OF EVERY PRODUCTION ZATION..THUS NO MACHIN- 
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HANDLES EVERY STEEL- 
CARBON To” HIGH SPEED” 
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Your tool room furnace 
does affect direct produc 
tion costs . . . and tool 
costs. Get the facts about 
the DELAWARE Controlled 
Atmosphere FURNACE. 
Send for Bulletin F-1. 











BULLETIN F-1. 





* * * STRAIGHT FACTS on Controlled 
Atmosphere are included in DELAWARE 
Send for your copy today. 


DELAWARE TOOL STEEL CORPORATION 
WILMINGTON 99, DELAWARE 
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simplified... 
Recording Potentiometer by 


The question probably occurs to you, as it has to many other 
instrument users who have examined the new WESTON Re- 
cording Potentiometer, “Why haven’t such improvements 
been offered before?” 

Take range changing, just as an example. You make the 
change, simply by inserting the desired range standard, as 
illustrated above. Not even a soldered connection to break. 
No change in the universal slide-wire necessary. And reference 
junction compensation is changed in like manner, when 
changing type of sensing element. 

And there are many more features, electrical and mechani- 
cal, that remove the complexities from instrument operations 
and maintenance. They’re all found in this new WESTON 
Recorder. Ask us to send you all the facts ... WESTON Elec- 
trical Instrument Corporation, 617 Frelinghuysen Avenue, a sc a 
Newark 5, New Jersey .. . manufacturers of Weston and Tag 
Instruments. 
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The many millions of dollars invested by 
the aluminum industry in Rockwell Fur- 
naces and Gehnrich Ovens continue to 
pay off handsomely in low cost, high 
quality melting, annealing, aging, 
normalizing, solution heating and other 
required heating processes. 

Rockwell batch type and continuous 
automatic furnaces and ovens, gas, oil 
or electric, are being pushed hard these 
days in the expanded production of 


W. S. ROCKWELL CO. «+ 2042 Eliot St., Fairfield, Conn. 


for Every 
Heat Treatment 


of Aluminum 


and Its Alloys 


ingots, billets, cakes, forgings, extrusions, 
plate, sheet, foil, strip, wire and castings. 

Leading aluminum and magnesium 
plants—and many small ones, too—are 
Rockwell-equipped for better heating. 
How about yours? 








303 Belmont Avenue, Brooklyn 7, N.Y. 


72) 
= 
oe 
© 
Lin 
onl 
— 
-t 
whe 
—) 
anual 
oa 
<r 
onl 
a_i 


ETALS -A 


ALL M 


Dickens 2-4900 











METAL PROGRESS; PAGE 186 


Welding of Titanium 


(Continued from p. 184) 
ited work has been done with flash 
welding of titanium. They give the 
following conditions for the flash 
welding of ‘ x 3-in. titanium using 
copper alloy dies: 
Die spacing: 

Initial % in. 

Final fs in, 

Flash-off % in. 

Upset fs in. 
Current cutoff 5 cycles 
Flash time 4 sec. 

Arc voltage 5.6 v. 
Maximum secondary 

current 25,000 amp. 
Static upset force 6,000 Ib. 
Work overhang in dies Equal 


Inert-Gas-Shielded Arc Welding 
— Shielded arc welding is confirmed 
as being readily accomplished. The 
authors prefer the use of an argon 
atmosphere, thoriated tungsten elec- 
trodes, direct current and straight 
polarity, and to exclude air from the 
underside of the weld by a tightly 
fitting backup plate or with inert 
gas. Typical conditions for butt 
welding ‘s-in. alloy plate are: 

Current (direct, 

straight polarity) 85 amp. 

Arc voltage 15 v. 

Gas flow 6.2 1. per min. 

Underside gas flow 10.6 1. per min. 

W. F. Finvay 


Accelerated Corrosion 
Tests of Corrosion 
Resistant Alloys* 


Fear aen corrosion tests were 
conducted in order to select an 
alloy having sufficient resistance to 
attack by acid fumes for its use in 
an air-duct ventilating system. Be- 
cause the ducts would be subject to 
contamination by radioactive sub- 
stances when in service, it was 
desirable to avoid the necessity of 
frequent repair or replacement. 
For the tests, coupons of Monel, 
Inconel, nickel and Type 316 were 
suspended within an inverted 
beaker and above another beaker 
which contained boiling acid. The 
test conditions were such that the 
condensate dripped onto and ran 
over the specimens while a vigor- 
ous stream of air was directed over 
the surface of the liquid. A new set 
of specimens was exposed to each 
corrosive condition. The corrod- 
ents were dilute solutions of HNO,, 
(Continued on p. 188) 


*Abstract of “Accelerated Corro- 
sion Tests of Steels”, Document LA 
1313, Los Alamos Scientific Labora- 
tory, Jan. 10, 1952. 








It pours molten 
aluminum in a 
gentle, controlled 
wide stream. 


Write for 
Descriptive Folder A-5 





AJAX ENGINEERING CORPORATION 


TRENTON, N. J. 








@ shke 
= 


Batch-type furnace—for the heat treating of 
aluminum alloys—consists of atmosphere-type 
burner, mounted on the lower end of the com- 
bination chamber to reheat the recirculated 
hot air through the furnace. A High Heat 
insulated recirculating fan is standard equip- 


Selleewe INDUSTRIAL 


2626 Crane 


Est. 1910 


ment for recirculating the heated air. This 
method of heating holds temperature with 
little or no variation. Mounting the burner 
in the duct eliminates the necessity of an 
extra heating unit Send us your heat 
treating problems .. . our engineers will make 
a proposal without obligation. 


FURNACE COMPANY 


Detroit 14, Michigan 
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From here on in shave at home. 


Iknow 


how razor-sharp Clarite Tool Bits are! 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine teol steels— High Speed Steels 
Die Steels—Hot Work and Shock Resisting Steels 


Carbon Tool Steels. 
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Corrosion Tests 


(Continued from p. 186) 

HF, HI, HCl, and NH,OH. In a later 
experiment, streams of SO, and air 
were directed at dilute, boiling HCl. 
The composition of the exit gas 
calculated from the quantity of 
acid, water, and air (estimated from 
flowmeter readings) entering the 
apparatus was found to be from 
11 to 27% dry acid gas. The solu- 
tions were heated intermittently; 
the time of heating amounted to 
about one third of the total expo- 
sure time of 50 to 120 hr. Since 
the flow of air was continued 
during the hot and cold periods, 
the specimens had time to dry dur- 
ing the cold periods and thus the 
experiments became similar to a 
series of alternate immersion tests. 

After each period of exposure 
the specimens were photographed, 
brushed elean in running water, 
weighed, and their thickness deter- 
mined. Average corrosion rates 
were estimated both from total ex- 
posure time and from the length of 
time during which the 
were boiled. 

Susceptibility of the specimens 
to stress-corrosion was investigated 
by examining microscopically the 
base of saw kerfs, which had been 
made in order to identify the speci- 
mens. In two specimens of stainless 
steel where 


solutions 


stress-corrosion was 
suspected, it was found that the 
tiny cracks were intercrystalline. 
Hence, it was unlikely that stress- 
corrosion had occurred. 

Results of the test showed that 
Inconel had superior resistance to 
attack by HNO,. Stainless steel 
withstood attack by HI and HCl 
better than did the other metals. 
Monel, because of its copper con- 
tent, had the greatest resistance to 
attack by HF; Inconel was corroded 
less by HF than was stainless steel. 
The addition of SO, to the corro- 
sive atmosphere had little effect on 
Inconel or stainless steel, although 
each were attacked slightly 
than were Monel or nickel. 

Data relative to unaccelerated 
tests made in a fume duct and lab- 
oratory hood in a chemical labora- 
tory (supplied by W. Friend, 
International Nickel Co.) indicated 
that stainless steel had a slightly 
higher resistance to corrosion than 
did Inconel. However, Type 316 
and other types of stainless steel 
pitted deeply. In addition, Inconel 
is known to have a low stress-cor- 
rosion susceptibility, while the aus- 
tenitic stainless steels crack readily 
in many media containing halides. 
J. T. Waper 


more 





Announcing... 


NEW 400 LB./HR. 


AUTOMATIC BRIGHT HEAT TREATING UNIT 


featuring 100% Forced Convection Heating 


Ipsen Standard Series ‘‘T" Heat Treating Units, which 
& AOVANTAGES OF IPSEN SERIES “7 


have proved so profitable for industry, are now 
offered in additional models with 100% forced convec- 
tion heating. Powerful fan forces atmosphere around 
radiant tubes, under the floor, and thru the work. Baffles 
insure complete atmosphere flow and give 100% forced 


convection heating. 


Produce Bright, Scale-Free Work 


Like other Ipsen Heat Treating Units, the new T-400 is 
designed to be coupled with Ipsen Washers, Generators, 
and Tempering Units for complete heat treating de- 
partments. All Ipsen units produce bright, scale-free 


work up to 1850° F. 





AUTOMATIC 


sen 


HEAT TREATING UNITS 


HEAT TREATING UNITS 


Controlied atmosphere—in both 
heat and quenching chambers, 
reduces distortion, insures bright, 
scale-free work, eliminates blast- 
ing or pickling 


Straight-through operation—batch 
processing, eliminates loading de- 
lays, extra handling. 





assures uni- 
form, paee  o results from 
batch to batch. 


Cold Chain Tronsfer—assures long 
chain life. No load is taken by hot 
links. 


Easily placed or relocated—No pits 
to dig. Simple service connections 
complete an installation. 


Built in standard sizes— gas-fired 
or electric. Engineered for long 
service life, easy maintenance. 


Benite adiay FOR NEW CATALOG, SPECIFICATIONS... 


For complete information and specifications, ask for new catalog 
describing and illustrating complete operating details 
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Use A SAFE MATERIAL that won't attack either the metal 
parts being treated or the metal of the equipment. Use a ma- 
terial that doesn’t give off fumes ...that is safe for your 
workers to handle, and is safe in storage. Use Magnus 
D-Scale-RS, the inhibited crystalline acid for derusting and 
descaling. 


Inert Until Dissolved in Water 


D-Scale-RS is chemically inactive until dissolved in water. Then 
it becomes a highly effective pickling acid that does a better 
job than mineral acids. It readily attacks rust and scale, but its 
built-in inhibition against attack on metals prevents excessive 
acid action, so often encountered when ordinary acids are 
used. It can be used in either hot or cold solution. 


Before Pickling 


Use in Barrels or Tanks 
Magnus D-Scale-RS can be used in barrels for descaling and 


Pickling with derusting, as well as in tanks of any size. 
¢ Pic 
Afte D-S 


Magnus 0-scalee WRITE FOR BULLETIN 36 if you are interested 
in new standards of safety in pickling. 


MAGNUS CHEMICAL CO. + 96 South Ave., Garwood, N. J. 
In Canada — Magnus Chemicals, Ltd., Montreal. 
Service representatives in principal cities 


CLEANERS + EQUIPMENT + METHODS 











Brinell Test 


large pieces fast—with 
this long stroke machine 


Large awkward castings, forgings or pipe 
are easily tested because the long stroke 
eliminates screw adjustment to work size. 
The hydraulic ram is controlled by a single 
lever. Large, stationary roller-type or flat 
table makes work handling simple, fits well 
into a conveyor line. 

Choice of plain Brinell machine or the direct 
reading machine (shown, model DHL), 
where dial at end of ram gives comparative 
hardness immediately. Larger and special 
machines may also be had. 


Write for more information 
on all our Brinell testing machines. 


DETROIT TESTING MACHINE COMPANY 


9390 Grinnell Ave., Detroit 13, Mich. 
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Titanium — 
Metal and Alloys* 


THILE a $125,000,000 business has 
been done annually in TiO,, a 
white pigment, the metal was a Jab- 
oratory curiosity until September 
1948 when DuPont Co. began pilot- 
plant production. About 700 tons of 
metal were made by all producers 
in 1951; production at the beginning 
of 1952 was at the annual rate of 
1400 tons. DuPont's first commercial- 
scale plant started in March 1951 at 
the rate of 50 tons monthly, and this 
will be increased by 50% by the 
end of 1952. The U. S. Bureau of 
Mines reports that governmental 
agencies are negotiating with indus- 
try to expand to assure production 
of about 7000 tons annually. 

Among the many processes pro- 
posed, two have economic possibili- 
ties —- one the decomposition of tita- 
nium iodide on a hot filament (see 
Metal Progress, February 1949, p. 
193) which produces coarse crystal- 
line sticks of metal. Second is the 
reduction of TiCl, by magnesium or 
calcium, which produces a sponge 
mass with a metallic appearance and 
contains a minimum of 99.3% tita- 
nium, and which must then be con- 
solidated by powder metallurgical 
methods or by melting in a graphite 
or water-cooled copper crucible un- 
der electric arc (carbon or tungsten 
electrode) in an atmosphere of argon 
or helium. (Alternately, the DuPont 
process uses an induction furnace 
and a carbon crucible; this produces 
metal with up to 1% carbon which 
has poor formability and low impact 
strength.) Ingots of 1000 and 650 Ib. 
have been cast from the respective 
furnaces. 

Commercially pure titanium has 
ultimate strength of 90,000 psi., yield 
strength of 75,000 psi. and elongation 
of 20°. High-strength titanium alloys 
use Mn or Mn-Al (Rem-Cru Titani- 
um, Inc.), Al-Cr-C (Mallory-Sharon 
Titanium Corp.) and Cr-Fe (Tita- 
nium Metals Corp. of America) as 
alloying elements. Neminal proper- 
ties at room temperature are 


Ult. Yid. Yid. 
(x 10° psi.) Wt. 
150 140) 875 
145 135 
165 153 950 
25 80 500 
150 130 
175 160 1000 
410 
710 


*Aluminum Alloys 
(Continued on p. 192) 
* Digest of “Titanium Today”, by 


R. S. Radcliffe, Ordnance, Vol. 37, 
July-August 1952, p. 166. 








What's the best 
block insulation for 





SUPEREX ... 


with the proved record 


for long service! 





The most widely used 


high temperature block insulation 
for over a quarter century... 


SUPEREX® high tempera- 
ture block insulation has long been in- 
dustry’s No. 1 choice for service tem- 
peratures up to 1900F. It provides major 
economies . . . reduces fuel costs, cuts 
heat losses, keeps maintenance expense 
down, costs less to install and has long 
service life. 

These are the reasons why 90% of 
the nation’s hot blast stoves are Superex 
insulated . .. and why the low cost open 
hearth steel producers use Superex in 
their regenerators. 

Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1900F with 
negligible shrinkage. 

Superex has been used with outstand- 
ing success in all types of industrial and 
metallurgical furnaces and ovens, sta- 
tionary and marine boilers, auxiliary 
power plant equipment, regenerators, 





kilns, roasters, high temperature mains, 
flues and stacks. 


Superex has all these 
important advantages... 


lew thermal conductivity — Exceptionally 
high heat resistance (1900F) combined 
with excellent insulating value. 


Light weight — Approximately 2 Ib per sq 
ft per in thickness. 


Great physical strength—Approximately 6 
tons pressure per sq ft are required to 
compress Superex ‘+ in. 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely— 
will not disintegrate in the service for 
which it is recommended 


Fest, easy applicaetion—Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces. 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 





For complete information about Superex 
block insulation, write for Brochure 
IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 


Waste is minimized with Superex becouse of the variety 
of thicknesses aveilable Special shapes and intermediate 
thicknesses between those shown are also available. 





Johns-Manville fhe INSULATIONS 
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MERRILL 


MATERIALS HANDLING 
Taare s 


] 


HAND GRIP 
@eeeoeeeee 


6 


DRAG CLAMP @ iN 


MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 
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Titanium — 
Metal and Alloys 


(Continued from p, 190) 

In addition to these favorable 
strength-weight ratios, which per- 
sist to about 800° F., Charpy impact 
values on the high side, titanium is 
highly resistant to corrosion, par- 
ticularly in respect to chlorine, chlo- 
rides and marine atmospheres. Stud- 
ies at the U. S. Naval Experiment 
Station show titanium to be unusual 
in respect to its endurance limit, 
corrosion fatigue and cavitation in 
sea wate r and crevice corrosion. 

Titanium can be forged from 1850 
to 1450° F., and hot rolled 
1450° F. both in normal atmos- 
phere. Process annealing is at 1300° F. 

Research on turbojet power units 


from 


for aircraft shows the need of a new 
construction metal, particularly for 
the compressor end of the motor, 
where operating temperatures above 
400° F. are being encountered in new 
designs. 

Titanium is also being considered 
by the airframe industry for parts of 
present and future planes, ranging 
from nuts, bolts, and other fasteners 
up to large sections requiring greater 
strength than aluminum and lighter 
weight than steel. 


Because of its high melting point, 
titanium also makes a suitable fire 
shield up to 2000° F., since it will not 
burn through, even though it may 
ultimately have to be replaced. 

O. A. Wheelon, in his report be- 
fore an S.A.E. aeronautic meeting, 
sums up very aptly the possibilities 
of titanium for airframes: 

“A preliminary analysis showed 
that a limited application of commer- 
cially pure titanium would make pos- 
sible a saving of approximately 5% 
of the structural weight of a jet 
plane. Despite its high cost of $20 
a lb. (85 per Ib. in sponge form), 
this use represented the most eco- 
nomical method for saving this criti- 
cal weight, provided parts could be 
fabricated with reasonable means.” 





Over 30 Years’ Experience 








By their repeat orders, many 
leaders in industry show 
preference for Carl-Mayer 
Engineered — 


FURNACE 
AND OVEN 
EQUIPMENT 

Heat Treating Furnaces 

Hi-Speed Rod Bakers 

Welding Rod Ovens 

Paint Drying Ovens 

Ceramic Drying Ovens 

Furnaces and Ovens for 
Other Purposes 


Write for Bulletin No. 350 


"i * CARL: MAYER C2pctatass 
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Bar|. BLA 


AL THE BEST FOR FERROUS METALS! 


EASY TO INSTALL! 


EASY TO USE! 


The JETAL PROCESS is a simple, inexpensive 
method for blackening ferrous metals by oxidation 

JETAL is an attractive finish, subdued or lustrous as desired 
ond also an excellent base for lacquers, varnishes and other 
organic coatings, improving adhesion and retarding under 
coat corrosion q JETAL-TREAT THESE PARTS 

JETAL increases wear resistance and toughness of ferrou FOR JET BLACK PROTECTION 
metals, because JETAL oxidized surfaces have increased affinity 
for lubricants, therefore develop less friction 

JETAL with supplemental JETOIL treatment protects against 
corrosion. Salt spray ratings of 25 hours are commonplace with cutlery, die drills, engines, fans, form 


a5 minute JETAL treatment, 80 hours with a two-bath process ments, firearms, gaskets, ag 
netos, nails, need 


Aircraft ports, ovtomobile ports, oxles, beor 
ngs, bits, bolts, bottle caps, box strapping 


buttons, bushings, corLuretors, cutting tools 


JETAL does not affect dimensions or surface texture because 
t is an integral part of the metal itself 

Weld them, solder, bend, cut, punch, stamp or roll them, 
JETAL treated metals won't chip, scale or peel. Alkali, solvents 
or high temperatures can’t hurt a JETAL treated surtace 

The JETAL PROCESS (U. S. Patents 2077450 and 2148331) 
requires only one chemical — JETAL FLAKES. A mixture of 
alkali and oxidizing agent carefully balanced to provide fool- 
proof blackening. 


ws scissors sewing m cr 

niture, typewriters, t ys 

ing, sheet stee!, vocuum 
JETAL MEETS U. S. ARMY SPECIFICATIONS 7.0.2C FOR TYPE 3 FINISH 
Hove your steel somples JETALIZED with st or have a JETAL demor 


d appliances, t 


ofion in your own plant on reques’ 


ALROSE CHEMICAL co. PROVIDENCE, RHODE ISLAND © Wi Iliams 1-3000 
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Corrosion of Zinc 
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in your hands 


Mitchell- 
Bradford 


METAL 


This book, in your hands, may 
well solve all your problems of 
BLACK OXIDE finishes for metal. 


Here is data on tanks, tempera- 
tures, cleaners—and the facts about 
BLACK MAGIC Type A BLACKEN- 
ING SALTS. 


This new BLACK OXIDE finish 
easily blackens heat-treated 
pieces, uses less salt, operates ct 
a lower temperature, requires no 
rectification by cyanide additions, 
requires only one tank, one salt. 


BLACK MAGIC MEETS GOV'T 
SPECS 57-0-2C Type 3, 51-70-1A 
Finish 22.04, AMS 2485 and all 
other black oxide specs. 


WRITE TODAY for your copy of the 
BLACK BOOK. 


om =e oe @ oe ee ee ee ee ee oe oe oe 
i THE MITCHELL-SRADFORD CHEMICAL CO. 

erterd Connecticut 
| Pieose send me the BLACK BOOK on Protective Finishes 


Nome Powreon 


Bidens 
i City Srote 
‘oe aaa eee eee ee ee ee ee ee 


THE MITCHELL-BRADFORD CHEMICAL CO. 


2446" 


main ST STRATFORD, CONNECTICUT 


Seles end Technce! Service else eveileble ef ows Chrege office 


700! Marth Clark Representatives in oll leeding citves. 


QUALITY PRODUCTS OF CHEMICAL RESEARCH 
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bright zine 0.0002 in. thick: ¢« 
as (b) except for two-day aging at 
215° F.; (d) same plus a proprietary 
chromate treatment; and (e) same 
plus a different chromate treatment 
Finished panels were fingerprinted 
on one side to observe the reaction 
of this type of contamination. 

A typical test cycle comprised two 
periods daily, one of 6 hr. 
which time the temperature 
tive humidity maintained at 
80° F. and 90°-, and the other of 18 
hr. with temperature at 100° F. and 
relative humidity at 90 Duration 
29 days. 

Inspection after the test disclosed 
that, in general, the 
packed in corrugated 
had corroded 
fiberboard 
was 


/ Sallie 


during 
and rela 
were 


of the test was 


equipment 
paper boxes 
less than that in the 
boxes, and this in turi 
attacked to a lesser degree than 
units in the plywood containers. It 
was noted that 
packaged equipment 
unpacked items during the earlier 
part of the test but apparently ac 
celerated as the test progressed and 
ultimately equalled or even su 
particularly in the ply 
and fiberboard boxes. 

In view of the satisfactory results 
obtained with the chromate treat 
ments on the test panels, it was de 
cided to evaluate such finishes on 
shop finished products. Similar tests 
covering 21 days were made and it 
was again found the equipment 
packed in plywood corroded to a 
greater extent than that in card 
board. None of the treatments was 
completely effective in preventing 
corrosion from fingerprints, al 
though some were better than others 
and most were effective in reducing 
white and fingerprinting 
on units packed in cardboard. 

Experiments with a set of test 
panels in a plywood box lined with 
a lightweight corrugated paper 
showed less corrosion than on sam 
ples in an unlined box, leading to 
further study of different types of 
linings, treated and untreated. 

All tests indicated that condensa 
tion of moisture was the principal 
cause However, the 
contributory effect of small amounts 
of contaminants emanating from the 
plywood was recognizable. As to 
mass effect of specimen, corrosion 
was less on the thin panels and grew 
worse as thickness increased. 

The study gave assurance that 
zinc plated and chromate treated 
parts, packed in corrugated paper or 
plywood boxes lined with corrugated 
paper, would adequately withstand 
the severe storage conditions en 
countered originally. 

4. TL. 
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Sure Spee Drill Rod 


Sure Spec Drill Rod ROUNDS 
. . from 013 to 2 
ishigh grade 





tool steel... comes 


SQUARES 


in manufacturer's tram Ke" to 1 





standard sizes 


at low prices! FLATS 


from '\," x “e” to Ye" x 1” 





See! this eusy purchase plan eo WRITE TODAY to our nearest office 


One of these safe, sturdy steel compartments, designed to protect shown below for a eens 
your drill rod, is yours on this easy plan: data book detailing all the facts 
1. You may get the cabinet or the floor rack free with an about Sure Spec drill rod, such os 
initial order of $150 of Sure Spec drill rod. sizes, analysis, uses and aan 
2. Or you may get a $24.95 credit for the cabinet or a $15 Also, at your request, one of our 
credit for the floor rack if your initial purchase of $150 sales engineers will call to discuss 
worth of Sure Spec Drill rod is within a 90-day period. your particular drill rod require 

Send your order for plan 1 or 2 today ments and quote prices 











With these safe, sturdy compart- 
ments to store and protect it! 


Cabinet is all steel. Painted orange and 
black. Stocks 3-foot lengths. Has 20 
seporate bins 


* 


Floor rack is all steel with composite floor 


mat to protect ends. Painted orange and 








block. 20 separate compartments. Stocks 


3 foot and longer lengths 


“for service dependable as the sun” 


SOLAR STEEL CORPORATION 


prc Goneret Offices: UNION COMMERCE BUNLOINO, CLEVELAND, Ono =] 


See your local classified telephone directory for our nearest office address 


SALES OFFICES: Chicege « Cincinnati « Cleveland « Detroit « Grand Rapids «+ Kelamerzee «+ La Porte, ind. « Milwevkee « Meshsitte 
New Hoeven « Philadelphia « River Rowge, Mich. « Rechester, N.Y. « Telede « Union. N. J. « Washington, D.C. « Wercester, Moss. 
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¥ Now 
? BERYLUUM 
COPPER STRIP 


--- rolled to precision tolerances 





and to ultra-thin gauges 


WE CAN MEET your requirements for one 
pound—or for thousands. We can meet them 
in a hurry, too—because we keep a working 
inventory of beryllium copper that insures de- 
livery within two to four weeks. 


WE REGULARLY custom-roll beryllium strip 
up to 6" wide and down to .0005" thin—to 
tolerances as close as +.0001'—solution an- 
nealed or rolled to temper. 


WE'RE SPECIALISTS in cold-rolling a wide 
variety of metals—to your specifications . . . 
in any quantity. It's everyday work for us 
to roll strip to exacting specifications—the 
“tough ones’ that commercial mills ordinarily 
refuse to produce. 


We also custom-roll Invar * Phosphor Bronze 
* Copper - Brass - Nickel-Silver - Stainless 
Steels - Nickel - Monel * Haynes Stellite Alloys 
* Magnetic Alloys « Chrome Iron Alloys . . . 
and many others. 


WE CARRY o working inventory of some 
metals... and also re-roll your metals on a 
toll basis. Our up-to-the-minute equipment 
includes precision 2-High, 4-High, and Send- 
zimir rolling mills . . . precision gang slitters 
.- and continuous atmosphere anneciers. 


OUR ENGINEERING DEPARTMENT will 
be happy to assist you with your custom- 
tolling problems. Just write or call—and ask 
for our catalog 


INDUSTRIAL DIVISION 


AMERICAN SILVER COMPANY, Inc. 


36-03 PRINCE STREET, FLUSHING 54, N. Y. 


APPLYING 
SciENCE TO 
CRAFTSMANSHIP 
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Eclipse Fue 


1127 Buchanan St. 


0 SIZES 


mediate shipment 


Eclipse 


PRESSED STEEL 
POTS ror rena, 


Salt, Cyanide, 
Oil Tempering, 
Metal Melting. 


Pressed Steel means 
Dependability. 


Eclipse Pressed Stee! Pots are sean 

less formed from *,” firebox plate 
They are uniform in quality, relatively 
light in weight. Thirty-odd years of 
service has proved them ideal for al! 
heat-treating operations and for the 
melting of lead base alloys. They 
offer dependable long life, freedon 
from sudden failure, higher strengtt 
at elevated temperatures, marked 
savings in fuel costs, increased pro 
duction and immediate availability 


Representatives in all Principal Cities 


1 Engineering Company 
Rockford, Illinois 





— morse BELT 


If your woduct requires washing in its yrocessing you can turn 
4 5 So 4 


se | 
wv ha a it out faster, better and more economically in continuous-line 


— operation with a Wissco Steel Processing Belt. 


Wissco Belts give you these advantages: 


® Extra durability and corrosion resistance of stain- 
less steel. 


® Sanitation of open mesh construction. 


® Economy of continuous operation. 
To order, write or phone our nearest district office. 


THE COLORADO FUEL AND IRON CORPORATION—Denver, Colorado 
THE CALIFORNIA WIRE CLOTH CORPORATION—Ockland, California 
WICKWIRE SPENCER STEEL DIVISION—Clinton, Massachusetts 


WISSCO BELTS 
tt 
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Effect of Sigma on Impact Properties Brittle Fracture 
of Mild Steel* 


A" PHE EDINBURGH (Scotland) 1951 
/ meeting of the British Associa- 
tion, T. S. Robertson of the British 
Naval Construction Research Estab- 
lishment, Rosyth, gave the research 
results obtained with a new brittle 
fracture test for carbon steel plate. 
As is well known, tests for brittle 
ness mostly follow one main pat- 
tern. A notched test piece is pulled 
or bent until, after some degree of 
strain, a crack propagates from the 
notch. The nature of the crack can 
be changed from tough to brittle by 
the controlled variation of analysis, 


(Continued from p. 196 cally for cleaning and general in 
cant difference is found between spection. The careful handling that 
the results after two long times of must be given to embrittled mate 
heat treatment becomes of impor rial under these conditions, and the 
tance. It is noted that, with the ever-present hazard that it intro 
high-silicon alloys for which for duces, should make clear the impor- 
some unknown reason the nucle- tance of selecting compositions 
ation of sigma is quite rapid, no which will not deteriorate in this 
essential difference was found be manner. 
tween the boundaries of the three Because most of our commercial 
conditions of the material. stainless and heat resisting steels 
The authors’ data on the effects are now made to specifications 
of small amounts of sigina on the which fall entirely or partially 
room-temperature impact proper within compositional regions which 
ties are valuable because so little have been proven conclusively to 
attention has been paid to this char be signe forming, serious considera 
acteristic in the past. Even though tion must be given by specification- : : . 
it is probable that this effect of making bodies, such as the American speed of testing, size of the test 
sigma upon impact properties Society for Testing Materials and piece, geometry of the notch, heat 
would not be so serious at elevated American Iron and Steel Institute, treatment, and even the temperature 
temperatures as it is at room tem- to modifying these specifications in at which the test is carried out. 
perature, these results emphasize such a way as to reduce or elimi As temperature is one of the 
that the use of sigma-forming alloys nate this potential source of service woreies easily controlled variables, 
in the range of 1200 to 1650° F. difficulty. As the authors point out, other variables are studied by pro- 
(and possibly even as low as 1050 serious embrittlement is apt to be ducing a temperature transition 
or 1100° F.) inevitably will lead to effected by as little as 5° sigma; curve for each of the variations in 
embrittlement. This is especially the limiting compositions in these (Continued on p. 200 
important in connection with ap specifications, particularly as they *Digest of “Brittle Fracture of 
plications in the chemical and are concerned with maximum chro- Mild Steel”, by T. S. Robertson, a 
petroleum industries where equip nium contents, must be selected paper presented to Section B of the 


, : . British Association Meeting, August 
ment must be shut down periodi carefully. C. TH. SaMans 15, 1951, at Edinburgh, Scotland. 











O[UMBIA 


MOTOR GENERATORS 


Jor 
Electroplating 
Anodizing 
Electrocleaning 
Electropolishing 











For Fine’ | 


Metallographic Specimens 


TONG TEST - a ) 
This metallographic polisher has three spindles 
AMMETERS * set in a table 28” by 63”. The three speed 


spindles have individual torque-increasing 
V-belt drives. The polisher is complete with 
@ REVERSING two faucets and monel wash bowls. Cat. No. 

SWITCHES 53-474 sells for $800.00. Request Bulletin 90 
@ TANK showing all models of Eberbach metallographic 


polishers. 
RHEOSTATS 


SCIENTIFIC 
Write for Descriptive Bulletins a INSTBUMENTS 
C-APPORATUS 
COLUMBIA ELECTRIC MFG. CO. CEL CORPORATION 


4531 Hamilton Ave. . Cleveland 14, Ohio ANMARBOR. MICH. “Sanam tees 
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Leading Furnace Builders 


Swing To 


WAUKEE FLO-METERS 


Exclusive features 


acclaimed by leading furnace engineers and users 


Waukee Flo-Meters received the 
stamp of approval from thousands 
attending the Metal Show in Phila- 
delphia. Immediately ac cepted by both 
furnace engineers and furnace users, 
the Waukee Flo-Meter offers these 
exclusive features never before avail- 
able in flow measuring devices. 


Easy to clean... Waukee Flo-Meters 
stay accurate because they are easily 
and quickly cleaned. It takes only two 
minutes. No tools are required for 
disassembly ... you can see through 
the Waukee Flo-Meter 


clean it. 


when you 


Panel mounting easy ... Piping is 
simpler, money is saved, and an attrac- 
tive installation obtained. When 
panels are not used, Waukee Flo- 
Meters can be bracket mounted singly. 
in pairs, or triple. Standard brackets 
are available. 


is 


No misunderstanding ... No one 
can misunderstand what gas the 
Waukee Flo-Meter is measuring... 
because a Waukee TAB with large let- 


ters in RED is affixed to the bottom of 
the scale and shouts to your operator 
what the meter is measuring. 


Easy to take apart... The unique 
Hokeholder float 


assembly retainet 


(patent applied for) not only permits 
operator to assemble the meter with 
one hand, but prevents damage to the 
float assembly and glass tube 


Built-in valve... Al! sizes of Flo 


Meters can be supplied with Waukee 
built-in valves for control purposes. as 


an optional feature. The valve is 
located in the top of the meter. This 
feature makes installation of the meter 
extremely simple as there is no need to 
drill special holes for control valve 
when panel mounting. 


Waukee Flo-Meters are availabl 
for measuring air . ammonia 
dissociated ammonia . . . butane 
city gas...endothermic cracked 
exothermic cracked (rich) . exo 
thermic cracked (lean)... hydrogen 
... natural gas .. | nitrogen .. 
. +. propane. 


oxygen | 


For additional details ask for Bulletin 201 


Dual Type 


For 





precision measurement of car 


Waukee 


rier and enriching gases in gas Nicarbo-Guard 
carburizing, the Carbo-Guard ment of carrier 
available. Ask for Bulletin 210 elaalaal dalle) carbonitriding 


proces Ask for Bulletin 220 


ENGINEERING COMPANY 


759 N. Milwaukee Street, Milwaukee, Wisconsin 


Brittle Fracture of Mild Steel sure uniform transverse stress in 


the test piece. 
Liquid nitrogen is poured into 
(Continued from p. 198) been directed to the development the hole in the end of the test piece, 
turn. More generally, it is claimed of a test that will employ as sharp the remote end being heated by a 
that temperature transition curves a notch as the material is capable gas flame. By this means a very 
resulting from different forms of of producing: namely, a propagating uniform temperature gradient from 
tests put the steels tested in the brittle crack. about —112°F. at the notch to 
same order of brittleness, but it is In the method employed, a crack about 140° F. at the remote end is 
admitted that the temperature started in the material under con obtained. A_ transverse stress of 
ranges obtained cannot be applied ditions of great brittleness, and the known value is applied through the 
in practice. The designer is only resistance to its continued propa- loading lugs and the rounded end 
given an order of merit; no safe gation into a zone of increasing is given a single sharp blow de- 
stress is quoted, nor is a stress al- toughness is studied in terms of a livered by a bolt gun. 
lied to a safe working temperature. known stress imposed transversely The shock starts a brittle crack 
An investigation into the effect to the direction of propagation of at the notch. Under the influence 
of very sharp notches on results of the crack. of the transverse stress the crack 
brittleness tests shows that even rhe test piece is 12 in. long by propagates into the material through 
with a sharp fatigue crack as the 3 in. wide, and is flame cut from zones of gradually increasing tem 
noteh, local yielding occurs at the the plate. One end is rounded and perature until a temperature ts 
root of the crack before brittle a 1-in. diameter hole is drilled cen reached at which it stops. rhe 
fracture propagates through the trally in the width near this end progress of the crack up to this 
idjacent, slightly vielded material so as to leave ‘4-in. thickness of point is at exceedingly high speed; 
fhe experiment also establishes metal under the radius. A jewel photographic records at 4000 
that, with these sharp fatigue er’s sawcut is made centrally in the frames per sec. prove too slow to 
cracks, a sudden loss in strength is width on the side of the hole re- measure it. The material ahead of 
experienced as the temperature of mote from the radiused end. The the crack now yields under the ap- 
test is lowered. This is contrary to test piece is welded into two trans plied transverse load. Sometimes a 
experience with standard notched verse loading lugs 10 in. wide with second crack propagates at high 
test pieces, but is believed to rep- the rounded end protruding to one speed into this yielded material. 
resent a practical condition in the side. The connection between the The general pattern of results is 
catastrophic failure of ships where lugs and the test piece includes a that, at high transverse stress values, 
the nominal stress level in way of strip of material thinner than the the temperature at which arrest of 
the fracture has been as low as test piece that has been heated to the crack takes place varies only 
11,200 psi. Attention has therefore relieve welding stresses and to in (Continued on p. 202 








MODERN Make Your Own Tests in Your Plant 
, . Save Time and Test Costs. . . 


Precision Investment 
CAS TIN G 


We have been working with this new. grow- 
ing and effective foundry process from its very 
beginning. It is now being used extensively 
to produce industrial parts. 

We invite you to consult us to learn how 
precision investment casting can be of mate- 
rial assistance to you. 


Call on us for complete equipment, all oper- 
Model TMU-A—Height 44”, 
width 64”: weight 1200 Ibs 


process. NATIONAL FORGE Universal Testing Units 


Send for our booklet 


ating supplies and advice on applying this 


i : ’ eo Simple to operate—no special lined unit to production, research 

Modern Precision Inv estment Casting training required, these sturdy uni- or school instruction tests of a great 

2 versal testing machines are depend- variety of materials and specimen 

able and moderately priced. sizes. A.S.T.M. accuracy require- 
ments are guaranteed. 





Wide working clearances, long 
stroke, quick-action simplified vari- me ay load scale ranges: Mode’ 


1 
. 7 . - . i able speed control, improved grips J-A — 0-30,000, 0-6000, 0-600 
A 4 i 4 a & and a wide spread of load scale Ibs. Model TMU-B—0-15,000, 
\ | a x \ N I ) I 4 R ‘ \ l N | ) I 4 R ‘ & ( QO. ranges adapt this modern, stream- 0-3000, 0-300 Ibs. 
Precision Casting Equipment and Supplies Prompt Deliveries. For details, write for Brochure 501 
93 Bedford St. W Atkins 4-8880 Testing Machine Division 


New York 14, N. Y. NATIONAL FORGE & ORDNANCE CO. 


Dept. MP IRVINE, WARREN COUNTY, PENNA. 
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PORTLAND, OREGON 
A. C. WOOLLEY 
1869 8S. W. Broadway 
Tel.: Beacon 4988 


SAN FRANCISCO, CALIF. 
FRED W. SCHLAPP 
204 Davis St. 


HOUSTON, TEXAS 


2801 San Jacinto 
Tel.: Atwood 2261 


NEW ORLEANS, LA. 
M. K. GRIGGS— 


@ BR. W. WALLIN 
Tel.: Atwood 2261 
Houston, Texas 
s 8 


CHICAGO, ILLINOIS 
FRANK J. STARAL 
5306 W. Lawrence Ave 
Tel.: Avenue 3-4131 


ra C C 0 L 0 y ot AS HFA-BROWNELI 


3903 Olive St. 
Tel.: Newstead 1533 


DETROIT, MICHIGAN 
FRANK W. FAERY 
772 Maccabees Bldg 


Leadership of a product is determined by the service Tel.: Temple 1-7878 
and quality it renders. ACCOLOY, with its reputa- anteuin ean 

: sala : LEVELAND, 

tion for ENGINEERING, DESIGN and MANUFAC- STANLEY G. KROTO 


- ° ra eS _ Euclhid-7let Bidg. 
TURE of Heat and Corrosion Resistant Castings, has Tel.: Henderson 1-6257 


these men strategically located across the nation to 
- ‘. PITTSBURGH, PA. 
uphold that position as leader. Call the nearest A. D. SUTHERLAND 
515 Oliver Bldg. 


ACCOLOY Engineer who CAN and WILL show you Tel.: Atlantic 1-7346 


how ACCOLOY castings definitely show an increase 


‘ , . PHILADELPHIA, PA. 
in profits on your production line. THOMAS C. DONOVAN 
1615 N. Second St. 
Tel.: Regent 9-4616 





Accoloy Castings . . .“Preferred by Industry!”’ 


Producers of Belts, Chains, Retorts, Muffles, Salt Pots, Roller Rails, Carburizing Boxes, Trays and Fixtures 





MEAT RESISTANT CASTINGS ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN e ILLINOIS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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Brittle Fracture 
of Mild Steel 


Continued from p, 200 
slightly with reduction of 
Eventually a stress level is reached 
at which a sudden drop in arrest 
temperature is experienced. Afte1 
this drop, the temperature for ar 
rest again varies little with reduc 
tion of transverse stress. In fact, a 
stress-temperature transition curve 
has been produced. 

In a steel which propagated 
brittle fracture at about 50° F., the 
crack was arrested in this test at 
68° F. at transverse stresses above 
and including 16,800 psi., but the 
wrest temperature fell to 40° F 
at a stress of 11,200 psi. The test 
offers the designer a link with 
practice in its method and gives 
him a basis for the design of struc 
tures in terms of the temperatures 
and stresses to be met with in prac 
tice. As a confirmation, a single 
test piece tested at the proving 
stress will establish the suitability 
of the material for the job. The 
test piece is inexpensive to produce 
ind it will be possible to use a very 
simple form of transverse loading 
device. Tom BrsHop 


stress 


Powder Iron for a Weld Back-Up Material’ 


| UlY WELDING OF STEEL PLATES by 
5 any of the fusion processes is 
usually done after the adjoining 
edges have been chamfered, bev- 
eled or otherwise prepared. Such 
Vee-seams are then assembled or 
jigged and backed up with iron or 
copper bar to prevent loss of weld 
metal on the first pass. Iron or steel 
back-up bars are ordinarily used if 
they can be left in place; copper 
back-up bars if the power side of 
the weldment must be ground o1 
chiseled out for a finishing pass. 
It has been found that powdered 
iron has definite’ advantages as a 
back-up material. To retain the 
powder in place, it may be finely 
pressed by hand into a_ shallow 
channel formed of thin sheet metal, 
thus forming the equivalent of a 
back-up strip in. thick by in. 
wide. Alternatively the powder can 
be compacted under hydraulic 


*Digest of “Iron Powder as Base 
Material for Weldments”, by Dr. H 
Hauttmann, director of research and 
development, United Austrian Iron 
and Steel Works (VOEST), Linz, 
Austria, in Voest Yearbook, 1950 
1951. Translated by Hubert J. Pessl, 
chief metallurgist, Lake Erie Engi 
neering Corporation, Buffalo, N. Y. 


pressure at 1200 psi. into a long 
bar, say ‘4 in. thick by 1 in. wide. 
Such compacts can be used as is, 
or their strength may be increased 
by a light sintering. Hand packing 
of a sheet metal channel is entirely 
adequate, however, and can be bent 
to long radius to fit inside a pips 
Heat conductivity of the pow 
dered iron is lower than that of 
copper back-up bar. Warpage is 
substantially less, for the same 
reason. The hardness of metal 
alongside the weld (if made in 
hardenable steel) is also lower. For 
example, *s-in. plates of 0.25 car 
bon steel welded with powder iron 
back-up bar had Brinell hardness 
of 185 alongside the weld at bot 
tom, 212 at the weld at top, and 300 
at the rewelded root layer. 
Transverse tests on welds in 
',-in. plates, bottom of seam at out 
side of bend, bent 150° without 
fracture in either, S.A.E. 1015 o1 
1025 steels, regardless of whethe: 
the bottom of the seam remained as 
welded or was machined smooth 
In 50 tests in bending, surplus weld 
metal machined off both sides, 49 
bent 150° without fracture, the 50th 
one breaking due to poor fusion 








w Accurale TF. 


AT A GLANCE WITH THE SIMPLIFIED 
PYRO OPTICAL PYROMETER 








Apy operator can quickly determine tempera- 
tures on minute spots, fast-moving objects and 
smallest streams. Completely self-contained. 
No calibration charts or accessories needed. 
An accurate, direct reading Pyrometer that 
pays for itself by helping prevent spoilage. 
Available in 5 temperature 
ranges (1400°F. to 7500°F.). 


Weighs 3 Ibs. 
Catalog No. 80. 


eeeeeet PY k 0 


handles all surface and sub-surface temperature 
measuring jobs. Has selection of 8 types of 
thermocouples: all interchangeable in seconds 
with no recalibration or adjustment. 


Ask for free 


SURFACE 
PYROMETER 





Automatic cold end 
compensator. Shock, 
moisture and dust- 
proof. Accurate, big 
434” indicator. Avail- 
able in 5 temperature 
ranges. 


ASK FOR FREE 
CATALOG Ne. 165 


the | 
vA 


a“ * 
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Heat Treating 





The Pyrometer Instrument Company 
BERGENFIELD 8, NEW JERSEY 


Manutecturers of Pyre Optical, Radiation, Immersion & 
and Surface Pyrometers for over 25 years 


New Plant and Laboratory 
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Liquid 
ths, Galvanizing, 
Tinning and Melting Furnaces. 


Send for the complete ‘‘BUZZER"' Catalog 


CHARLES A. HONES, :wc. 


123 So. Grand Ave. 


Buster Rectangular 


J PLAN TO INSTALL 


pUZZEw 


Reg.US, Pat OFF 


INDUSTRIAL Goa EQUIPMENT 


NO BLOWER or POWER NECESSARY 
. ++ just connect to gas supply 


Atmospheric Pot Hardening 
Furnaces for Salt, Cyanide 
and Lead Hardening. Also 
adapted for Melting Alu- 
minum. Attain 1650° F 





Baldwin, L.I., N.Y. 





STING 


is the Process... 


DIE CASTING is the fastest of the metal casting processes. As a high 
production method, die casting ranks with stamping, powder metal- 
lurgy and screw machine production where large quantities of 
identical non-ferrous metal parts are required. 


Aptly named “the shortest distance between raw material and 
finished product” die casting has proved itself as a high-speed, 
accurate, low-cost production tool. The extent to which industry 
adopted this high-efficiency process is evidenced by the rapid and 
phenomenal growth of die casting and its concurrent — and still 
growing — importance as a consumer of non-ferrous metals. In 1926, 
for example, only 13,000 tons of zinc were used for the manufacture 
of die castings. In recent years, the industry's annual consumption 
of Special High Grade Zinc has averaged nearly 300,000 tons — 
making the die casting industry the largest single user of “four- 
nines” zinc in the United States. 


Eastern Sales Agents: ST. JOSEPH LEAD CO., 250 PARK AVE., NEW YORK 17 


BUNKER HILL 99.99% ZINC 


Sales Office for Pacific Coast: NORTHWEST LEAD CO., SEATTLE, WASH. 
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Model No. 139M Continuous Hardening Type 


Money— whether it's the result of coin blanks at a U.S. 
Mint being led in a conti AGF Rotary Retort 
Furnace—or the i heat ft ing of ¢ ial 
products for an industrial plant—"'There's money in AGF 
Rotary Retort Furnaces." 








First introduced in 1896 by A. W. Machiet of AGF who 
also invented the *Ni-Carb process, these constantly improved 
furnaces are now preferred for the conti producti 
heat treating of small and medium sized parts. 





Operation is simple. A quantity of work is charged into 
the feeding hopper at intervals of 15 minutes to 2 hour, then 
the work is picked up by an automatic feed arrangement from 
the hopper and is carried into the retort which advances it 
to the discharge port by means of an internal spiral. 


Air is prevented from coming into contact with the work 
before quenching because as the work leaves the retort, it 
falls through a closed chute sealing into the quench tank. 
And with the heating cycle and temperature, variable at 
will—where can you find a greater money maker than an 
AGF Furnace? 


This particular Heating Machine has a capacity of 500 to 
1000 Ibs. of steel per hour, but it also comes in smaller sizes 


for a lower volume of ti product 





The PIONEER Manufacturers of beat treating equipment 
can be of immeasurable help to you in selecting the proper 
furnaces for your purpose isk for Bulletins Nos. 801, 802 
and 803, or better still, present your problem to AGF 


* The Original Ammonia-Gas Case 
Hardening Process 


TU) va a Go) 


LIZABETH 4, N. J 
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Laboratory 
and Industrial 


PERECO 
Electric 
Furnaces 


@ This model MO-224 used by 
Armour Research Foundation 


Standard and Special Units 450° to 5000° F. 


Metals are heat treated up to 3300 F. in this molybdenum-vacuum, 
tube-type Pereco Electric Furnace, shown in the metallurgical laboro- 
tories at Armour Research Foundation of lilinois Institute of Technology, 
Chicago. The MO-224 operates under high-purity atmospheres and with 
extremely accurate, flexible control. It is one example of the equipment 
that Pereco develops for many different uses in research, pilot plants, 
and production. Your specific furnace requirement may be matched by a 
Pereco stock model. If not, our facilities for designing and building 
special equipment are also ready to serve you. Write us about your 
needs today. 














PERENY EQUIPMENT CO. 


Dept. Q, 893 Chambers Road, Columbus 12, Ohio 

















IT PAYS TO USE 


POLYTHERM ACTIVATED * 
LIQUID CARBURIZING SALTS 


Successful liquid carburization is 
proved by SPEED and PERFORMANCE 
in the bath—by UNIFORMITY and 
CORRECT CASE DEPTH of finished 
piece 
Polytherm Activated Liquid Caerburiz- 
ing Salts provide — 
Utmost Speed 
Maximum Stability 
Absolute Uniformity 
Hard, not Brittle, Case 
Cleaner Quenching 
aad Single Baths for Many 
Case Depths 
Polytherm Activation: A blend of acti- 
vators which produce @ uniform carbon 
gradient, deeper penetration, minimum 
distortion and @ fine surface finish — 
a Swift exclusive to insure better car- 
burizing results every time! 
NEUTRAL SALTS — Complete freedom 
from scale and decarburization for all 
types of steel. 
TEMPERING SALTS — Maximum fluidity 
for fast tempering and quenching. 
BLACKENING COMPOUNDS — Acti- 
vanium Blended for all ferrous metals. 


METAL CLEANERS 


RUST PREVENTIVES 
NITRIDING SALTS 
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f PHILOSOPHY 
Take 

from Life 

Only that 

which you 

Perceive 

Assimilate and 

Appreciate 


can 


At the Philadelphia Show we. of General Alloys, for 


consecutive years “in front of the main entrance”, wel 
comed many old friends, their sons and grandsons 


As pioneers we're still “growing up” with the pioneers 


ind leaders in the dynamis 
chinery, Metals, and Aircraft 
form the guts of our Nation's defense 
strength and progress Phat our 
interwoven in this march of 
grateful to all we have 


THAT we may tak 
technology to enhance 
we must perceive 


Automotive, Agricultural, Ma 
Industries which 
and the core of our 
minor contribution is 
progress makes us humbly 
served and who have aided us. 

from the eves 


and extend our 
assimilate 


Process, 


stream of 
to others 
progress. 


noving 
service 
appreciate, and 











G. A. 
“Out in 
Front’ 


rhrough Research and Development we strive to perceive 


By expanding our knowledge and capacity in inseparabl 
research-engineering-craftsmanship we seek to assimilate 
ippreciate and employ all old and new thought and tech 
nology which may improve our products’ Service 


in ce 
fense and toward peaceful prosperity 


01 K industrial strength is geared to the erpansion of 
imagination, knowledge, will, and responsibility of Men 
of Metals. We have sought to “contribute to others’ under 
standing” by presenting, again, at the National Metal Ex 
position by far the largest, most comprehensive exhibit 
of alloy castings in A.S.M. history Your interest and 
approval are our rich reward H. H.W 


GENERAL ALLOYS COMPANY e Boston, Massachusetts 


“OLDEST AND LARGEST EXCLUSIVE MANUFACTURER OF HEAT AND CORROSION-RESISTANT ALLOYS”’ 


se HOOISTEPs», = Ow 
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GENERAL AU? 
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KING PORTABLE 
BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable 
Brinell can be carried to the 
work, used in any position, 
and always puts an actual 
load of 3000 kg. on the 10- 
mm. ball indenter. 


This 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 
removable for testing sections 
beyond the capacity of the 


Throat—4” deep. Gap—10" high 
standard base. bs. 


Weight—27 Ii 
Simple to operate, the tester is impossible to overload, 
and even with inexperienced operators will provide con- 


sistent accurate results well within the requirements of 
the Bureau of Standards. 


ANDREW 
KING 


BOX 606 A 
ARDMORE, PENNA. 





Metal Conveyor Belts —_—. 


POWDER METALLURGY = 

BRIGHT ANNEALING 

COPPER BRAZING 
by 


Ashworth Process 
Belts are job engi- 
neered for the specific 
end use for applica- 
tions from subzero to 
2100°F. 


fanny 


Buffalo + Chattanooga * Chicago * Cleveland * Detroit 
Sales Engineers located in Los Angeles * New York * Philadelphia * Pittsburgh * Seattle 


Canadian Rep., PECKOVER'S LTD. . Toronto . Montreal 


WRITE FOR 
MLLUSTRATED 
CATALOG 52P 








POWDER 
Metatturcy, Ltp. 


ONDON +- ENGLAND 


ARE able to supply you promptly 


WITH « 


tom-built alloy metal powders 


TO difficult or hard-to-get 
specifications 
\F in trouble of this sort 


WRITE to 


POWDER METALLURGY 
LIMITED 
762, HIGH HOLBORN 


LONDON, W.C.1, ENGLAND 
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STATEMENT OF THE OWNERSHIP, 
MANAGEMENT, CIRCULATION, ETC. 


Required by the Act of Congres August 24, 1912, as amended by the 
Acts of March 3, 1933, and July 2, 1946 (Title 39, t “i Mates Code 
Section 233 i Metal Progress, published monthly at Cleveland 
Ohio, for October 1, 1952 

1 The names and addresses of the publisher managing 
editor, and business managers are: Publisher, 1 Society for 
Metals, 7301 Euclid Ave., Cleveland 3, Ohio; E r, E. E. Thum, 
7301 Euclid Ave., Cleveland 3, Ohio; Managing Editor R. Hyslop 
7301 Euclid Ave. Cleveland 3, Ohi Business M W. H 
Eisenman, 7301 Euclid Ave., Cleveland 3, Ohix 

4 The owner is: (If owned by a corporatior ind address 
must be stated and also immediately thereunder the names and ad 
dresses of stockholders owning or holding 1 per 
amount of stock If not owned by a corporatior names and 
addresses of the individual owners must be owned by a 
partnership or other unincorporated firn ts nar d addresses 
1s well as that of each individual member, $ given The 
American Society for Metals, 7301 Euclid Ave ! land, whict 
in educational institution, the officers being resider John ¢ 
man; Vice-President, Ralph L. Wilson; Secretar 

Treasurer, R. L. Dowdell; Trustees: J. B. Johnsor 

James B. Austin and James T. MacKenzi 

7301 Euclid Ave., Cleveland 3, Ohi 

5 The known bondholders, mortgagees 
owning or holding 1 per cent or more of t 
gages. or other securities are: None 

4. Paragraphs 2 and 3 include, in cases where the 
security holder appears upon the books of the company as trustee or 
in any other fiduciary relation, the name of the person or corporation 
for whom such trustee is acting; also the statements in the two para- 
graphs show the affiant’s full knowledge and belief as to the circum- 
stances and conditions under which stockholders and security holders 
who do not appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona fide owner 
5 The average number of copies of each issue of this publication 
sold or distributed, through the mails or otherwise, to paid subscribers 
during the 12 months preceding the date shown above was (This 
information is required from daily. weekly, semiweekly, and triweekly 
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ALCOA Fasteners... 


corrosion-resistant 


all the way through 


If you use Alcoa Aluminum Fasteners, 
you are safe from the galvanic corrosion 
that may come with fasteners of other 
metals in aluminum assemblies. 

They also resist atmospheric corrosion 
in nonmetallic assemblies. This 
low-cost, quality line includes a 
complete selection of nuts, 

screws, bolts, washers, rivets 


and cotter pins 


ALUMINUM COMPANY OF AMERICA 
1925-L Gulf Building 
Pittsburgh 19, Pa 


Fasten Aluminum with 
Alcoa Aluminum Fasteners 


“SEE IT NOW” with Edward R. Murrow — CBS-TV 
every Sunday .. . brings the world to your armchair. 
Consult your newspaper for local time and channel. 
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"WHEN METALS 
MUST BE TORTURED! 


In tensile, creep and stress-rupture tests of 
metals at high temperatures, a furnace main- 
taining uniform heat distribution is essential 
to correct fact-finding. This feature is outstand- 
ing in Marshall furnaces. 

Marshall furnaces are designed for localized 
control of heating chamber temperature. The 
use of shunts between its binding posts permit 
modifying the temperature of heating chamber 
zone by zone! 

Marshall Control Panels are also approved 
equipment in this type of metal testing. Send 
for literature. 


MARSHALL PRODUCTS CO. 
270 W. Lawe Ave., Cotumsus 2, Onto 


FURNACES — CONTROL PANELS 
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BE SURE TO ATTEND THIS IMPORTANT EVENT 


CONFIDENTIAL SESSION ON 
“REFRACTORY-TYPE MATERIALS FOR HIGH-TEMPERATURE APPLICATIONS” 
Sponsored by the American Society for Metals 
MONDAY AND TUESDAY, NOVEMBER 24 and 25, 1952 
HOTEL CARTER—RAINBOW ROOM, CLEVELAND, OHIO 
For program details, see pages 313, 314, 315, October Metal Progress 
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For Hardening Small Parts 


Uniformly — Scale-free — Continuously 175 to 2000 Ibs. per hour 


The EF Chain Belt Conveyor Furnace is one of 
the most satisfactory continuous heating units yet 
devised for scale-free hardening, carbon restora- 
tion and non-decarb heat treating small and medium 
size parts. The material is loaded onto a rugged 
heat resisting cast link conveyor belt; carried 
through the furnace; heated uniformly to proper 
temperature; automatically quenched and dis- 
charged. No pans or trays are needed. Hundreds 
in daily operation prove the dependability and 
efficiency of our design. 11 standard sizes. Capaci- 
ties to 2000 Ibs. or more per hour. Gas, oil or 
electrically heated. Furnished complete with any 
desired feeding or discharging equipment. Write 

EF Chain Belt Conveyor Furnace, Radiant Tube Gas Heated, Show- 


ing Labor-Saving Loading Arrangement. (View at Top) Electrically for folders describing our chain belt or other 
Heated Furnace Showing Automatic Quench and Discharge. production furnaces. 








Gas-Fired, Oil-Fired and Electric Furnaces i. 


for any Process, Product or Production 


THE ELECTRIC_FURNACE CO. 
wison a ronan. alone - eco 7 


Canadian Associates + CANEFCO LIMITED «+ Toronto 1, Canada 














IN ELECTRIC FURNACE STEELS 


STANDARD STRUCTURAL ALLOY 
BEARING QUALITY « ALLOY TOOL 
SPECIALTY * NITRALLOY 
CARBON TOOL 
AIRCRAFT QUALITY 


COPPERWELD STEEL COMPANY 


WARREN, OHIO 


176 W. Adams Street P. O. Box 1633 117 Liberty Street 803 Loew Building 
Chicago, Illinois Tulsa, Okichoma New York, New York Syracuse, New York 
3104 Smith Tower 325 W. 17th Street 1140 Lockwood Drive 528 Fisher Building 
Seattle, Washington Los Angeles 15, Calif. Heuston 20, Texas Detroit, Michigen 
Monadnock Building 1578 Union Commerce Bidg. 7251 General Motors Bidg. 
Sen Francisco 5, Calif. Cleveland, Ohio Detroit, Michigan 





